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Abstract 
The purpose of the present thesis is to establish whether Flege’s “equivalence 
classification” (Flege, 1995, p. 239) operates in the same way in auditory imitation of an 
unfamiliar dialect as it does in second language (L2) acquisition of speech. In order to do 
so, this study investigates how Andalusian Spanish speakers imitate assibilated rhotics 
produced in Ecuadorian Spanish. Despite substantial growth in interest in D2 
phonological acquisition in later years (e.g., Babel, 2009; Nielsen, 2011), little research 
has been done to determine whether the mechanisms that underlie the production of L2 
are also responsible for the auditory imitation of an unfamiliar dialect. Ecuadorian 
Spanish is characterized by assibilated and fricative rhotics (e.g., Lipski, 1994), whereas 
trills and taps are the main rhotics present in Andalusian Spanish (e.g., Blecua Falgueras, 
2001). The Andalusian variety may include sibilants as allophonic variants of the 
affricates, as in [tʃ] → [ʃ] (e.g., Carbonero, 1982, 2001). In this study, 31 highly educated 
Sevillian Andalusian Spanish speakers were recorded. The participants completed 
imitation tasks, reading tasks, and a background questionnaire. This thesis contributes to 
our understanding of the mechanisms involved in early stages of auditory imitation of an 
unfamiliar dialect and assesses the effect of linguistic and extralinguistic factors in the 
production of the Ecuadorian assibilated rhotics. In all, I conclude that the similarity of 
the patterns found in the production of L2 and D2 suggests that equivalence classification 
does operate in a similar way in both cases. 
Keywords: Phonology, phonetics, production, imitation, gender, Spanish, English, 
assibilated rhotics, sibilants, rhotics, second dialect speech learning. 
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Summary for Lay Audience 
This study investigates whether the same processes that enable second language (L2) 
acquisition, also operate in the auditory imitation of an unfamiliar dialect. Specifically, it 
examines the imitation of a particular kind of “r” sound that has a “hissing” sound in 
Ecuadorian Spanish spoken by Andalusian speakers from Seville. While these sounds are 
common across many of the varieties of Spanish, they do not characterize Andalusian 
Spanish. This study involved 31 speakers of Andalusian Spanish from Seville. The 
participants completed imitation tasks, reading tasks, and a background questionnaire. 
The findings were compared to a previous study of the L2 acquisition on these “r” sounds 
by English-speaking learners of Mexican Spanish and suggest that auditory imitation of 
an unfamiliar dialect and L2 speech learning operate in a similar fashion.  
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in the L1 ................................................................................................................ 14 
2.4 Rhotics in Andalusian Spanish ............................................................................. 23 
Chapter 3 ........................................................................................................................... 26 
3 L2 and D2 speech learning ........................................................................................... 26 
3.1 Previous studies on D2 auditory imitation ............................................................ 34 
3.2 L2 production of assibilated rhotics ...................................................................... 46 
3.3 Effect of extralinguistic factors on D2 acquisition ............................................... 48 
Chapter 4 ........................................................................................................................... 52 
 
vii 
 
4 Hypotheses and Methodology ...................................................................................... 52 
4.1 Hypotheses ............................................................................................................ 53 
4.2 Participants ............................................................................................................ 54 
4.3 Tasks ..................................................................................................................... 55 
4.3.1 Picture-naming task (T1) .......................................................................... 56 
4.3.2 Auditory imitation of real words task (T2) ............................................... 59 
4.3.3 Auditory imitation of nonce word task (T3) ............................................. 63 
4.3.4 Reading task: real (T4) and nonce (T5) words ......................................... 67 
4.4 Linguistic background questionnaire .................................................................... 67 
4.5 Testing protocol .................................................................................................... 67 
Chapter 5 ........................................................................................................................... 70 
5 Data analysis and results .............................................................................................. 70 
5.1 Data analysis ......................................................................................................... 70 
5.2 Andalusian Spanish rhotic production .................................................................. 80 
5.2.1 Andalusian rhotic production: picture-naming task .................................. 85 
5.2.2 Andalusian rhotic production: real and nonce word reading tasks ........... 90 
5.3 Ecuadorian Spanish assibilated rhotic production ................................................ 96 
5.4 Auditory imitation of Ecuadorian Spanish assibilated rhotic by Andalusian 
Spanish speakers ................................................................................................... 99 
5.4.1 Auditory imitation of real and nonce word tasks ...................................... 99 
5.4.2 Hypothesis 1 (H1). Equivalence classification of auditory imitation of 
assibilated rhotics .................................................................................... 104 
5.4.3 Hypothesis 2 (H2). Auditory imitation of real vs. nonce words by 
position .................................................................................................... 107 
5.5 Effect of position................................................................................................. 109 
5.6 Effect of gender and position in all tasks collapsed ............................................ 110 
 
viii 
 
5.6.1 Hypothesis 3 (H3). Reading and auditory imitation by gender .............. 112 
5.7 Main findings ...................................................................................................... 113 
Chapter 6 ......................................................................................................................... 116 
6 Discussion and Conclusion ........................................................................................ 116 
6.1 Discussion ........................................................................................................... 116 
6.2 Conclusion .......................................................................................................... 122 
Bibliography ................................................................................................................... 124 
Appendices ...................................................................................................................... 147 
Appendix A: Ethics approval ..................................................................................... 147 
Appendix B: Letter of information ............................................................................ 148 
Appendix C: Participants wanted ............................................................................... 154 
Appendix D: Picture-naming task .............................................................................. 155 
Appendix E: Imitation of real words task .................................................................. 156 
Appendix F: Imitation of nonce words task ............................................................... 158 
Appendix G: Reading of real words task ................................................................... 160 
Appendix H: Reading of nonce words task................................................................ 161 
Appendix I: Background questionnaire ..................................................................... 162 
Appendix J: Rhotic sounds for all tasks by age ......................................................... 164 
Curriculum Vitae ............................................................................................................ 165 
 
  
 
ix 
 
List of Figures 
Figure 1. Sample spectrogram of the word <birra> - ['bi.ra] ‘beer’ in a reading task (real 
words). The duration of the trill is 141ms, as indicated by the two bottom marks in the 
time axis. ........................................................................................................................... 73 
Figure 2. Sample spectrogram of the word <pero> - ['pe.ɾo] ‘but’. The duration of the tap 
is 40ms as indicated by the two bottom marks in the time axis. ....................................... 74 
Figure 3. Sample spectrogram of the word <sónar> - ['so.naʃ] ‘sonar’ in the imitation task 
(real words). The duration of the voiceless postalveolar fricative is 181ms as indicated by 
the two bottom marks in the time axis. ............................................................................. 75 
Figure 4. Sample spectrogram of the word <sónar> - ['so.nas] ‘sonar’ in the imitation task 
(real words). The duration of the voiceless alveolar fricative is 292ms as indicated by the 
two bottom marks in the time axis. ................................................................................... 76 
Figure 5. Sample spectrogram of the word <birra> - ['bi.za] ‘beer’ in the imitation task 
(real words). The duration of the voiced alveolar fricative is 102ms as indicated by the 
two bottom marks in the time axis. ................................................................................... 77 
Figure 6. Sample spectrogram of the word <rogú> [ʒo.'gu] in the imitation task (nonce 
words). The duration of the voiced postalveolar fricative is 90ms as indicated by the two 
bottom marks in the time axis. .......................................................................................... 78 
Figure 7. Sample spectrogram of the word <sónar> - ['so.nař] ‘sonar’ in the imitation task 
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Chapter 1 
1 Introduction 
This thesis has three goals. The main goal is to establish whether “equivalence 
classification” (Flege, 1995, p. 239) in auditory imitation of an unfamiliar dialect 
operates in the same fashion as in second language (L2) speech learning. The second goal 
of the study is to examine the effect of real versus nonce words on auditory imitation 
(Ruiz-Peña, Sevilla and Rafat, 2015; Ruiz-Peña, Sevilla and Rafat, 2018) of an unfamiliar 
dialect. The third goal of the study is to explore the effect of linguistic and extralinguistic 
factors on auditory imitation of an unfamiliar dialect. In particular, this study will 
examine the imitation of Ecuadorian Spanish assibilated rhotics [ř] (‘r’ sounds with a 
hissing sound) (e.g., <ramo> ['řa.mo] ‘bouquet’) by Andalusian Spanish speakers from 
Seville. Whereas Spanish rhotics are typically characterized by a tap (e.g., <caro> ['ca.ɾo] 
‘expensive’) and a trill (<carro> ['ka.ro] ‘car’) and are contrastive in word-medial 
intervocalic position, these rhotics may also have other realizations in different varieties 
of Spanish. One of the most common realizations of the trill is assibilation (e.g., <torre> 
['to.ře] ‘tower’) (e.g., Bradley, 1999; Colantoni, 2001; 2006, Colantoni and Rafat, 2013; 
Harris, 1969; Lipski, 1994; Quilis, 1999t). Whereas assibilation is a common feature of 
Ecuadorian Spanish rhotics, this is not the case for Andalusian Spanish from Seville. 
Rhotics in the latter variety are mostly characterized as a tap or a trill, albeit at a low rate 
of assibilation, has been reported in another variety, specifically in Jerez de la Frontera, 
Cádiz (Henriksen and Willis, 2010).  
Flege's Speech Learning Model (1987, 1995, 2003) presents equivalence classification as 
the mapping of a target language (TL) sounds onto L1 sounds. In his model, Fledge 
postulates that the possibility of “equivalence classification” (p. 239) grows as “the 
acoustic-phonetic distance between the L1 and TL sounds” (Ruiz-Peña, Sevilla and 
Rafat, 2015, p. 296; Ruiz-Peña, Sevilla and Rafat, 2018, p. 287) gets smaller. That is, the 
closer the sounds the more likely it is that TL sounds will be mapped onto the L1 ones. 
Another formulation of his hypothesis states that “‘old’ sounds are not problematic for L2 
learners, while those sounds that are ‘new’ will eventually be acquired by L2 learners, 
and ‘similar’ sounds would be mapped onto an existing first language (L1) phonetic 
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category and will be most difficult to acquire” (Ruiz-Peña et al., 2015, p. 288). How 
specifically L2 sounds may map onto pre-existing L1 categories is determined by the 
acoustic-phonetic distance between the L1 and the TL (e.g., Rafat, 2015, p. 60). In this 
study, I explore the hypothesis of equivalence classification operating instead with 
respect to the auditory imitation of Ecuadorian Spanish assibilated rhotics as produded by 
Andalusian Spanish speakers. 
In order to test the effect of real vs. nonce words on the auditory imitation of assibilated 
rhotics, this study will include (1) an imitation task based on real words in Spanish and 
(2) an imitation task based on nonce words that conform to Spanish phonotactic 
constraints and phonological rules. Nonce words are important because they provide a 
tabula rasa (Pierce, 2014), that is, an absence of preconceived ideas or a clean slate for 
novel coding of speech.  
In order to examine the effect of linguistic and extra-linguistic factors, this study will 
consider the effect of position and gender. Position has been shown to determine 
variation in several varieties of Spanish (Toscano Mateus, 1953; Argüello, 1978; Bradley, 
1999; Gómez, 2003; and Toapanta, 2016). For example, Toscano Mateus (1953) and 
Argüello (1978) concluded that the assibilation of a rhotic occurs in four positions: word-
initial position, syllable-initial position after the coronals /n, 1, s/, word-final position, 
and syllable-final position before the coronals /t, d, s, 1, n/. With regards to the effect of 
gender, a number of studies such as Shockey (1984), Bortoni-Ricardo (1985), Rys 
(2007), Foreman (2003), and MacLeod (2012a), among others, have examined the role of 
gender in D2. Their findings are inconclusive and show mixed results. In this thesis, I 
will compare assibilated rhotic production by males and females in order to further 
explore the effect of this factor.  
All together there were four tasks in this study and a linguistic background questionnaire. 
The first task was a picture-naming task (T1) in which participants were instructed to say 
the name of the objects or actions they saw in the picture without any articles or 
determiners. The second task and third tasks were an auditory imitation of real word tasks 
(T2) and a nonce word tasks (T3). These tasks were conducted via a PowerPoint 
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presentation with a number and an image icon of a speaker on each slide. The numbers 
on the slides were a guide, and the words were played automatically. The words were 
recorded by a male Ecuadorian Spanish native speaker. The fourth task consisted of 
reading aloud a list of real words (T4), and the fifth task was reading aloud a list of nonce 
words (T5). The selection of the tasks was aimed at collecting data that would provide 
valid information taking into account the design and objective of each task. Lastly, there 
was the background questionnaire. 
The research questions in this study are as follows: 
1. Can naïve1 Andalusian Spanish speakers imitate the Ecuadorian Spanish 
assibilated rhotics (Ruiz-Peña, et al., 2015, 2018)? 
 
2. Does target words knowledge affect the production of Ecuadorian Spanish 
assibilated rhotics by naïve speakers of Andalusian Spanish (Ruiz-Peña, et al., 
2015, 2018)?  
 
3. Are there any effects of linguistic and extralinguistic factors? Specifically, what is 
the effect of position in the word and gender? 
 
In order to provide answer to the above questions, I recruited 31 naïve Spanish speakers 
from Seville, (Spain). Participants reported that they had not had not been exposed to 
Ecuadorian Spanish Spanish. All participants completed all the tasks. 
The overall results showed that Andalusian Spanish speakers had difficulty imitating 
assibilated rhotics. Similar to the results reported for naïve English-speaking learners of 
Spanish in Rafat (2015), Andalusian speakers mostly produced assibilated rhotics as a 
                                                 
1
 It was considered that naïve Andalusian Spanish speakers were those who gained knowledge of the 
dialectal variety from birth and use it widely as a benchmark for knowledge of a language. In order to 
determine whether a participant was considered a naïve Andalusian speaker, they had to fill out a linguistic 
questionnaire.  
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rhotic or a sibilant and produced some assibilated rhotics. Results confirmed that 
knowledge of words played a role too. Moreover, position in the word and gender 
affected the auditory imitation of assibilated rhotics as well. Furthermore, there was some 
evidence for assibilated rhotic production in Andalusian Spanish, albeit at a very low 
rate. 
Earlier portions of the content of this thesis appeared in the papers Second dialect 
imitation: The production of Ecuadorian Spanish assibilated rhotics by Andalusian 
speakers of Spanish, that was accepted at the International Symposium on Monolingual 
and Bilingual Speech (Ruiz-Peña et al., 2015), and The acquisition of second dialect 
speech: an acoustic examination of the production of Ecuadorian Spanish assibilated 
rhotics by Andalusian speakers of Spanish, published as a chapter in the edited volume 
Phonology in Protolanguage and Interlanguage (Ruiz-Peña et al., 2018). 
1.1 Motivation and contributions 
This study makes new contributions to the understanding of likely mechanisms that may 
underlie D2 speech learning by examining auditory imitation of one unfamiliar dialect 
sound as a precondition for stages of acquisition. First, despite the growing interest in D2, 
little research explores whether the same mechanisms that govern the acquisition of an 
L2 are also at work in auditory imitation and speech learning. While several models of L2 
speech acquisition have been proposed (Best and Tyler, 2007; Brown, 1998; Colantoni 
and Steele, 2007, 2008; Flege, 1995), there is not enough evidence to support that these 
models are also a good fit for auditory imitation and acquisition. Moreover, the 
disagreement on whether proximity and similarity make a D2 more or less acquirable still 
persists (e.g., Escure, 1997; Siegel, 2010). While some researchers believe the learning a 
D2 would be easier than learning a L2 if there was similarity between the first dialect 
(D1) and the D2, others believe that similarity would actually be a hindrance. In this 
thesis, I will focus on the auditory imitation of the assibilated rhotic by speakers of 
Andalusian Spanish speakers, a “non-assibilated rhotic” Spanish variety, and compare 
their productions to those of the Ecuadorian Spanish speaker, whose voice was recorded 
for the imitation task.  
5 
 
 
This study also determines how knowledge of the target words, position in the word, and 
gender may modulate the auditory imitation of assibilated rhotic production. In doing so, 
it will shed light on the cognitive, linguistic and extralinguistic factors that can modulate 
auditory imitation. I am not aware of any previous auditory imitation studies that might 
have analyzed the effect of all these factors together. 
 
Moreover, this study makes a new contribution to the field of variation by providing a 
description of rhotic production in Andalusian Spanish speakers from Seville. A few 
studies claim that assibilated rhotics are produced in the northern half of the Spanish 
Peninsula, in places such as Álava, La Rioja, Navarre, and Aragón (Boyd-Bowman, 
1953; Flórez, 1951; Vidal de Battini, 1951), and also in the area stretching between  
Logroño and Zaragoza (Llorente Maldonado de Guevara, 1965). Henriksen and Willis 
(2010) have also confirmed that assibilation or frication in the trill may exist at low rates 
in the Jerezano Andalusian Spanish variety. In addition, in broad terms, this study aims to 
be useful by: (1) reviewing the literature on L2 language acquisition speech learning 
models, and comparing the acquisition of an L2 with the acquisition of a D2. 
1.2 Thesis structure 
This thesis is composed of six chapters. In chapter 1, I introduce the goals of the study, 
present an overview of the research questions and the methodology, and I point out the 
factors that motivated me to carry out this thesis in the first place and the contributions 
that this study yields. In chapter 2, I review the literature on phonetic features 
characteristic of the Ecuadorian Spanish, such as the assibilated rhotic, and provide an 
overview of rhotic variation in Spanish. Also, I describe a number of studies that taken 
into account linguistic and extralinguistic factors that have shown an affect on the 
production of rhotic variation and assibilated rhotics. In chapter 3 I review some of the 
prominent models of L2 speech learning and discuss D2 imitation and auditory imitation. 
In Chapter 4, I present the hypotheses and the methodology I used in this thesis and 
describe the five tasks, namely the picture-naming task, the auditory imitation real and 
nonce word tasks, reading of real and nonce word tasks, and the linguistic background 
questionnaire. Moreover, I provide information about the data collection by describing 
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the participants, procedures, stimuli, and testing protocol. In chapter 5, I present the data 
analysis and results. In Chapter 6, I discuss the findings in relation to the previous 
literature in the field and highlight the contributions, implications, and limitations, and I 
make suggestions about possible future work. 
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Chapter 2 
 
2 Literature review 
In the previous chapter, I provided an introduction to my thesis. In this chapter, I will 
describe the phonetic features of Spanish assibilated rhotics and provide an overview of 
rhotic variation in Spanish. Specifically, I will review some studies that have examined 
linguistic and/ or extralinguistic factors that have played a role in the production of the 
assibilated rhotics. Finally, I will provide a description of the most typical rhotic 
production in Spain, in particular in Andalusian Spanish. 
 
Traditionally, Spanish has two rhotic phonemes: the tap and the trill. The main difference 
between these two phonemes is the duration of the contact period (Torreblanca, 1984; 
specifically, Ladefoged, 2006, pp. 170-172). The tap is produced with a “single 
contraction of the muscle so that one articulator (the tongue) is thrown against another 
(i.e., <pero> [ˈpe.ɾo] ˈbutˈ)” (Ladefoged, 2006, pp. 170). “Taps are most typically made 
by a direct movement of the tongue tip to a contact location in the dental or alveolar 
region” (Ladefoged and Maddieson, 1996, pp. 231). Regarding the mean closure duration 
of this segment, Quilis (1981) described an average of 20 ms for taps. In contrast, the trill 
is characterized 
by the vibration of one speech organ against another, driven by the aerodynamic 
conditions. One of the soft moveable part of the vocal tract is placed close enough 
to another surface, so that when a current of air of the right strength passes 
through the aperture created by this configuration, a repeating pattern of closing 
and opening of the flow channel occurs (Ladefoged and Maddieson, 1996, pp. 
217). 
Aperture size and airflow are key for taps to occur, and when these values deviate 
minimally from the critical limits, taps will simply fail (Ladefoged and Maddieson, 
1996). As a result, trills tend to vary with non-trilled pronunciation (Blecua Falgueras, 
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2001:29). The trill is produced with “the tongue tip [vibrating against] a contact [point] in 
the dental/alveolar region” (Ladefoged and Maddieson, 1996, p. 232) (e.g., <perro> 
[ˈpe.ro] ˈdogˈ), or the uvula vibrating against the back of the tongue tip and acoustically 
generally consists of two to five periods (Ladefoged and Maddieson, 1996). The most 
common type of trill is the alveolar trill, and it has a frequency of about 20 Hz 
(Ladefoged and Maddieson, 1996) and the duration was reported with an average of 60 
ms Quilis (1981). Overall, rhotics are part of a class of sounds considered to be 
“heterogeneous” and as a result, previous literature tend to disagree on their defining 
phonetic characteristics (Ladefoged and Maddieson, 1996). Interesringly, the rhotics class 
allows for a wide variation in the form and place of the articulation, which can be 
observed in all languages, dialects, and speech styles.The rest of this chapter is structured 
as follows. In Section 2.1, I will provide an overview of the particular realizations of all 
the different Spanish phonemes in Ecuadorian Spanish. In section 2.2, I will provide an 
overview of Spanish rhotics. In section 2.3, I will focus on assibilated rhotics. In section 
2.4, I will focus on the linguistic and extralinguistic factors that affect variation in rhotic 
production. In section 2.5, I will describe rhotics in Andalusian Spanish. 
2.1 Ecuadorian Spanish  
A number of phonetic features characterize Ecuadorian Spanish. Boyd-Bowman (1953) 
identifies the following distinctive traits of Ecuadorian Spanish. First, Ecuadorian 
Spanish is characterized by the Spanish palatal lateral [ʎ], referred to as elle <ll>, found 
in syllable-initial and intervocalic position (e.g., <caballo> [ka.'βa.ʎo] 'horse') and in 
initial (e.g., <llamar> [ʎa.'mar] 'to call'). The process of the evolution of the palatal lateral 
[ʎ] resulted in a realization of a mid-palatal fricative [ʝ], a phenomenon known as yeismo. 
This change in articulation has resulted from a relaxation of the tongue contact with the 
palate, consequently doing away with the distinction between the two phonemes /ʎ/ and 
/ʝ/ giving rise to /ʝ/ for both as can be seen in found in the words <pollo> and <poyo> 
['po.ʝo] (chicken, stone bench) (Menéndez Pidal 1958, p. 126). Toscano Mateus (1953) 
predicts an eventual loss of the lateral palatal [ʎ] throughout, with the exception of the 
Southern provinces, where the phoneme [ʎ] is the only realization of the orthographic 
<ll>. Also note that the most prevalent realization on the coast is the [ʝ]. Second, the /s/ 
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rarely varies in any position. However, in the coastal regions, the /s/ at the end of 
syllable/word is aspirated (e.g., <dos 'fosforos> [doh fóhforo] 'two matches'). The velar 
/ŋ/ occurs at the end of the word before pause, before vowel, before nasal, before lateral 
/l/, as well as before velar in the locations of the Sierra and the coast (e.g., <Juan> 
[Ju.'aŋ]). In addition, the phoneme /ʃ/ (Boyd-Bowman 1953, p. 228) is produced in the 
highlands of Ecuador and Peru although almost exclusively in words borrowed from 
Quechua. Moreover,on the coast, /d/ deletion is common in the word-medial and word-
final positions (e.g., <verdad> [ver.'da] 'true', <todavía> [to.a.'via] 'still'), while in the 
Sierra it is preserved in all positions (e.g., <hablado> [a.'bla.do] 'speaking', <soldado> 
[sol.'da.do] 'soldier', <sed> ['sed] 'thirsty') (Florez, 1951 p. 141). Furthermore, /x/ in the 
coastal regions becomes an aspiration (e.g., <mujer> [mu.'her] – [mu.'he] 'women'), while 
Quiteño speakers pronounce this as a velar fricative. Regarding /f/ production, it is 
aspirated in rural speech. The phoneme /f/ can be realized as /x/ before a semivowel (i.e., 
<fuego> ['xwe.go] 'fire'). Speakers in the Sierra showalternations between the vowels e-i, 
o-u. (i.e., <esto> ['is.tu] 'this', <llorando> [ʃu.'ran.du] 'crying') (Icaza, 1973) due to the 
influence of Quechua. In both stressed and unstressed syllables, sometimes the /l/ and /r/ 
are neutralized (i.e., <porque> ['pol.que] 'because', <por mi madre> [pol.mi.'ma.re] 'on 
behalf of my mother', <alma> ['ar.ma] 'soul', <válgame Dios> ['var.ga.me.'djo] 'my 
goodness'). This change also occurrs in places such as Andalusia (Ruiz-Peña, 2013), 
Extremadura, in Las Antillas, Panama, and Curaçao (Papiamiento), on the coast of 
Venezuela, Colombia and Peru (Murrieta, 1936). Ecuadorian rhotic has also been 
characterized as fricated rhotics by Boyd Bowman (1953) and assibilated rhotics by 
others. (Toscano Mateus, 1953; Argüello, 1980, 1984, 1987; Blecua Falgueras, 2001; 
Alvord, 2005; Toapanta, 2016 among others). 
2.2 Assibilated rhotics 
In Spanish, there are only two rhotic phonemes, the tap and the trill, although they might 
have other allophonic realizations. Phonetic variants of rhotics have been documented in 
some experimental studies showing differences in the laryngeal setting (voiced, voiceless, 
breathy voiced), place of articulation (coronal, velar, and uvular), and form of articulation 
(approximants, fricatives, and taps) (Blecua Falgueras, 2001; Bradley, 2006; Colantoni, 
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2001, 2006a, 2006b; Díaz-Campos, 2008; Hammond, 1999, 2000a, 2000b, 2006; 
Henriksen and Willis, 2010; Kouznetsov and Pamies, 2008, 2011; Lewis, 2004; 
Sessarego, 2011; Simonet and Carrasco, 2006; Willis, 2006, 2007; Willis and Bradley, 
2008; as cited in Bradley and Willis 2012, p. 47). These studies demonstrate the wide 
range of allophonic variation. Torreblanca (1984) mentioned that in some areas of Spain 
and Latin America, /r/ has become assibilated and is realized as a fricative with great 
acoustic turbulence. Additionally, authors such as Menéndez Pidal (1958) and Navarro 
Tomás (1971) have argued that the assibilated realization of [r] and [ɾ] finds its basis on 
fricative realization [ɹ]2. Quilis and Carill (1971) mentioned that the presence of a 
fricative element in the trill shows that the degree of constriction between the articulators 
is the main difference between trills and assibilated rhotics.  
There is limited work that reports on the articulatory description of fricative trills 
(Colantoni, 2001) or assibilated rhotics. In fact, fricative trills are extremely uncommon 
in world languages. Maddieson (1984) reports that “[m]ost languages with only a single 
series of stops (from the point of view of laryngeal setting) are reported to have a 
voiceless loan stops” (Maddieson, 1984, as cited in Ladefoged and Maddieson, 1996, p. 
53). Hall (1997) indicates that “fricative trills are undoubtedly the rarest consonantal 
rhotics,” which, according to the author, are almost exclusively found in Czech (Hall, 
1997, p. 106). Ladefoged and Maddieson (1996), describe the Czech assibilated rhotic, 
which they also compare to [ʒ]. The authors describe that “this trill is typically made with 
the laminal surface of the tongue against the alveolar ridge” (Ladefoged and Maddieson, 
1996, pp. 228-9). Also, and consistent with the proposal of Short (1987), Ladefoged and 
Maddieson accept the description of this assibilated sound being produced in a “rolled” 
way, but they maintain the term trilled. Likewise, the three authors agreed that the 
frication of the Czech assibilated rhotic is not of the [ʒ] type. Nevertheless, Ladefoged 
and Maddieson pointed out that the frication of the Czech assibilated rhotic seems to be 
                                                 
2
 The symbol [ɹ] represents the variants of the following vibrants: alveolar approximant rhotic and alveolar 
simple fricative or assibilated, and their correspondence with the symbols used in the bibliography (Blecua 
Falgueras, 2001, p. 15). 
11 
 
 
“a sequential combination of a trill and a fricative” (Ladefoged and Maddieson, 1996, p. 
229). They observed that this frication has a “distinctive whistle-type of relatively 
narrow-band noise” and that “[it] is often partially voiceless” (p. 229). Other authors 
agreed with the differentiation between trilling in [ř] and the differences from [ʒ], such as 
Colantoni (2001), Quilis (1999), and Laver and John (1994), who observed that some 
standard Spanish trills show a fricative release after the last vibration.  
The assibilated rhotics in Spanish can be described as the production of a rhotic segment 
with a characteristic resembling a sibilant (Alvord et al., 2005). Alvord et al. (2005) 
includes the definition of Harris (1969), who described it as the loss of the "anterior" 
feature and the addition of a "strident" feature. Usually when the rhotic is assibilated, it is 
differentiated from more typical alveolar realizations through a high frequency of friction 
that can be produced by vocal fold vibration or without. The realization of [ř] is often 
characterized as a somewhat strident fricative production (e.g., Harris, 1969; Rissel, 
1989; Lipski, 1994; Widdison, 1998; Bradley, 1999; Quilis, 1999; Colantoni, 2001; 2006, 
Vásquez Carranza, 2006; Colantoni and Rafat, 2013; ) and is produced in several 
varieties of Spanish (e.g., Harris, 1969; Navarro Tomás, 1971; Rissel, 1989; Lipski, 
1994; Widdison, 1998; Bradley, 1999; Quilis, 1999; Colantoni, 2001; 2006; Vásquez 
Carranza, 2006; Colantoni and Rafat, 2013), including Ecuadorian Spanish (e.g., Bradley, 
1999). Argüello (1978) described the assibilated [ř] as an articulation carried out with the 
“borders of the tongue pressed against the molars [and the upper gums,] and the tip of the 
tongue almost touching the alveolar ridge”, forming with the rest of the predorsum a 
groove in the centre (Gómez, 2003, p. 68, as cited in Toapanta, 2016, p. 24). When this 
sound production process takes place, the air causes the tip of the tongue, which is curved 
towards the palate, to vibrate, producing an assibilated sound similar to /z/. The 
assibilated rhotic sound [ř] appears to be similar to the production of the apical /s/ but in 
fact, they are different. 
Acoustically, the realization of the assibilated rhotic is characterized by being continuous 
and having a turbulent frication that occupies the upper half of its spectrum, unlike [r], 
which is interrupted by closures. That is, the frication in assibilated rhotics may extend 
through part of the spectrum of the sound produced (usually the second half) or to the 
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whole spectrum, while in trills it only appears after the third closure, when it occurs at all 
(Colantoni, 2001). According to Gómez (2003, p. 64), the assibilated rhotic  has been 
found in places such as Cuba (Guane, Güines, Martí, Cienfuegos), México (Guanajuato, 
Jalisco, Oaxaca, San Luis Potosi, Valle de Mexico and Yucatan), Guatemala, Costa Rica, 
Panama, Colombia (Bogota, Cordillera Oriental, Narino, north of Santander), Ecuador, 
Bolivia, Peru (Lima, Arequipa, South and Central regions), Chile, Paraguay, Argentina 
(border towns with other countries, Misiones, Corrientes, Entre Rios, Santa Fe, Cordoba, 
San Luis and Mendoza), and the U.S.A. (New Mexico). In Europe, it has been reported in 
some Peninsular Spanish areas, such as Álava, Rioja, Navarra, and Aragón (Boyd-
Bowman, 1953; Flórez, 1951; Vidal de Battini, 1951), and on both sides of the Ebro 
River, from Logroño to Zaragoza (Llorente Maldonado de Guevara, 1965). 
In terms of the acoustic properties of assibilated rhotics, Quilis and Carril (1971) 
conducted a study on assibilated rhotics in four Latin-American speakers: two from 
Chaco, Argentina, and San Juan, Argentina, a Costa Rican, and a Chilean, in which they 
were able to form six broad conclusions. First, the duration of the rhotic was longer in 
stressed syllables (ranging from 10.49 hundredth of a second (cs) to 18.19 cs) than in 
unstressed syllables (ranging from 8 to 12.36 cs). Second, the assibilated rhotic is 
generally voiced and was devoiced only in 12.5% of the instances. Third, the upper limit 
of the first formant frequency (F1) ranged from 457 to 557 Hz. Fourth, the second 
formant frequency (F2) of the spectrogram varied depending on the F2 of the previous or 
subsequent vowel. The F2 was higher with the anterior and central vowels than with the 
other vowels. Fifth, the upper half of the spectrogram presented a turbulent frication 
above the F2. Sixth, the transitions for the second formant are negative when the word 
contained the vowels /i, e/; they showed significant variation with /a/, some variation 
with /u/, and the transitions were generally negative with /o/. While assibilated rhotics do 
exist in a number of varieties of Spanish, the degree of assibilation may range from one 
variety to another (e.g., Lipski, 1994), and vary from token to token with an individual 
speaker (Rafat, 2015). 
With respect to register, the assibilated rhotic belongs to an informal register in some 
varieties but has gained prestige in other varieties. According to Alonso’s (1953) studies, 
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the level of education of the individual correlates negatively with the degree of 
assibilation in their repertoire. Among other researchers who consider the realization of 
assibilation an aspect of informal speech, Toapanta (2016) points out that the variation of 
/r/ to [ř] can occasionally provide cues to classify the speaker on a social scale, judge 
their education, and even link them to a particular speech community. However, the 
results of studies such as Gómez (2003) indicate that assibilation occurs in all strata of 
social class in informal speech. Furthermore, Toapanta (2016) condensed Haboud and De 
la Vega’s (2008) findings and stated that assibilation depends on three factors: 
a) the linguistic environment where the sound appears, b) whether the discourse 
situation is formal or informal, and c) the social identity of the interlocutors [such 
as how the individual identifies him- or herself, motivations, attitudes, and 
political and religious ideologies]. Additionally, they mentioned that the 
assibilated [ř] has low prestige among the young; and, the older the person, the 
more assibilation occurs (Haboud and De la Vega, 2008, pp. 165-7, as cited in 
Toapanta, 2016, pp. 24-5). 
The production of assibilated rhotics has also been associated with sociolinguistic factors 
such as age, gender, and social class (e.g., Rissel, 1989; Adams, 2002; “Chela-Flores and 
Chela-Flores, 2002; Gómez, 2003; Matus-Mendoza, 2004” in Taylor, and Eddington, 
2006). For example, while Rissel (1989) reports that assibilated rhotics are the prestigious 
variants of rhotics in Mexico City, assibilation is stigmatized in other regions such as 
Costa Rica (e.g., Adams, 2002). In Ecuador, assibilated rhotics typically characterize the 
highlands (i.e., Sierra region). Within the Sierra region, these variants may be more 
abundant in some cities than in others (e.g., Ambato or Riobamba vs. Quito). In 
particular, they are stigmatized by the upper class educated people in the capital. They 
might also be associated with "bad Spanish" often connected with the speech of 
Indigenous people. 
The use of the Spanish trill [r] and the assibilated [ř] is considered a unusual 
characteristic of the speech of Quiteño speakers in Ecuador (Argüello, 1978, 1980, 1984, 
1987; Toapanta, 2016). For example, the intervocalic phone in the Spanish word <arroz> 
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a[r]oz ‘rice’ can be produced with a trill [r] or as an assibilated [ř] sound a[ř]oz 
(Toapanta, 2016). Bradely (1998, 1999) reports that the Ecuadorian assibilated [ř] can 
also be found in other positions “(e.g., <rosa> [ř]osa or [r]osa ‘rose’, <Enrique> 
En[ř]ique En[r]ique ‘Enrique’, and <mar> ma[ř] ma[r] ‘sea’)” (Bradly, 1999, p. 58): 
Regarding assibilation in Ecuadorian Spanish, Bradley (1998) mentioned that 
assibiliation is a process in which the trill [r] is phonetically realized as a strident 
fricative [ř] (p. 57). It may occur that the assibilated [ř] and the strident fricative 
[ř] could be treated as synonyms; however, they are different arguments in the 
sense that the term sibilant implies an articulatory definition and the term strident 
refers to the perceptual qualities that deal with the physical characteristics of 
sound (Toapanta, 2016, p. 24).  
Although assibilated rhotic production in Ecuador may be due to language contact with 
Quechua, authors such as Gómez (2003) and Navarro Tomás (1971) have argued that 
assibilation is found in different geographical locations of the Spanish-speaking world, 
such as Argentina, Bolivia, Colombia, Costa Rica, Cuba, Ecuador, Guatemala, Chile 
México, Panama, Paraguay, Peru,  some regions of Spain and in United States (New 
Mexico), . In particular, Toscano Mateus (1953) considers that the assibilated [ř] has 
came about in both Spanish and Quechua in parallel. His proposal “was latter supported 
by Orr (1962) who mentioned that there is neither a trill nor an assibilated [ř] in the 
phonemic inventory of Quichua [sic], but only an alveolar flap” (Toapanta, 2016, p. 25). 
Additionally, Toscano Mateus (1953) concluded that the realization of the assibilated [ř] 
was mostly present in the highlands and that it lacks prestige in those societies. This 
variation in the production is considered defective and erroneous by Ecuadorians living in 
the coastal regions.  
2.3 The role of linguistic and extralinguistic factors in the 
realization of /r/ as [ř] in the L1 
Both linguistic and extralinguistic factors have shown to affect rhotic variation and the 
production of assibilated rhotics. With respect to the effect of linguistic factors, position 
in the word is one of the more widely studied factors. Some authors have reported the 
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presence of assibilated rhotics in syllable codas and in consonant clusters (Argüello, 
1978; Bradley, 1999). Toscano Mateus (1953) and Argüello (1978) showed that [ř] 
occurs in four positions in Ecuadorian Spanish: word-initial position, syllable-initial 
position after the coronals /n, 1, s/, word-final position, and syllable-final position before 
the coronals /t, d, s, 1, n/. Toscano Mateus (1953), Gómez (2003), and Toapanta (2016) 
show that /r/ is strongly assibilated in word-final position (e.g., <amar> ama[ř]; <coser> 
cose[ř]). Moreover, all infinitive verbs with word-final rhotics are assibilated; the 
preposition por is usually not assibilated by the educated classes, but strongly assibilated 
by people with low levels of literacy in syllable-final position the /r/ was reinforced and 
assibilated when it preceded /n, 1, s, t, d/ as in [pjeřna] pierna, [peřla] perla, [kořso]  
corso, [kařsel] cárcel, [pweřto] puerto, and [tařde] tarde; before other consonants, the 
standard Spanish rhotic feature was retained. This included “/b, tʃ, k, ɸ, x, g, p, m/ as in 
[korβata] corbata, [kortʃo] corcho, [pwerko] puerco [porɸia] porfia, [urxiř] urgir, [urɣař] 
hurgar, [karpa] carpa, [mwermo] muermo” (Toapanta, 2016, p. 25). The clusters /tr/ and 
/dr/ are assibilated in geographic regions where the /r/ and /ɾ/ are assibilated even though 
not all assibilated forms were socially stigmatized. The cluster /dr/ always changes to a 
single assibilated [ř] when preceded by a nasal: [tenře] tendré, [golonř ina] golondrina, 
[ponře] pondre. And the cluster /gr/ can also be assibilated: [řiɣoɾjo] Gregorio. In this 
dissertation, I will focus on three main positions within the word: word-initial (e.g., 
<rubí>), intervocalic (e.g., <arroz>) and word-final (e.g., <beber>). 
There is also evidence to suggest that social factors modulate variation in the realization 
of the /r/ as [ř] in various Spanish varieties. Some of these factors include age, sex, 
socioeconomic class and dialect spoken (Lastra and Martín Butragueño, 2006; Díaz-
Campos, 2008; and Henriksen and Willis, 2010). Following Bellingham (2000) who 
considers that age is part of a set of contextual and developmental factors that make 
acquisition more difficult for mature learners. I considered only reporting the production 
of assibilated rhotics by age (Appendix J), but not included in the present work.  
For example, Argüello (1980, 1984, 1987) studied the correlation between some 
extralinguistic factors, such as class, age, and attitude-prestige and the production of 
assibilation of /r/:[ř] and grooved fricative realization of /ʎ/:[ʒ] in speakers from the 
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coastal variety of the Andean region. She found evidence of a higher percentage of the 
use of those standard forms in the middle and lower-middle class speakers. She argued 
that this behaviour was closely connected with the desire for prestige attached to the 
standard, or the desire of the speakers to belong to a higher echelon of society. Results 
also showed that the younger upper-class speakers used the assibilated forms more 
frequently inasmuch as the speakers in this social stratum did not need to use a prestige 
variant due to their implicit and recognized prestigious class within the community. 
Although the gender variable did not turn out to be significant, the age factor 
significantly distinguished the speakers of the upper class. Older speakers who belong to 
the upper class used the standard variant more frequently. On the contrary, Argüello 
(1984) did not find the same results for the adult and older upper class and young 
speakers who belonged to the same class and who in the informal speech style produced 
the assibilated variant a lot more often. Regarding the lower classes, she reported an 
absence of the standard variants among older speakers, whereas the young speakers used 
the standard variants in the formal styles only. Argüello concluded that the standard 
variants were disappearing from the dialect spoken on the coast of the Andean region. As 
mentioned previously, one of the most important studies in this field was conducted by 
Rissell (1989), who focused her research on the role of attitude towards traditional gender 
roles in its effect on a pattern of sound change. In particular, Rissel (1989) studied the 
relationship between social factors and the expansion of the assibilated variant in San 
Luis Potosí, Mexico. Specifically, in this Spanish variety the /r/ in the word-final position 
of the word is realized as a devoiced variant, especially before a pause. Likewise, the 
author concluded that it is only possible to assibilate a trill in Spanish in three linguistic 
environments: (a) in the initial position of a word or in the word-initial position after a 
consonant; (b) in coda position; and (c) in the cluster /tr/. Her findings showed that the 
assibilated variant is perceived as the most prestigious; therefore, the preferences of 
upper-and middle-class females leaned toward this variant. Corroborating the conclusions 
obtained from Argüello’s (1980, 1984, 1987) studies, Matus-Mendoza (2004) 
demonstrated that the assibilated rhotic was a prestigious urban variant preferred by 
Mexican females and younger generations. The results of these studies shed light on the 
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previous research on the role of female speech in language change, as well as indicating 
that attitudes play a relevant role in the change. 
Caravedo (1990) analyzed the realization of the assibilated trill in Lima, Peru. In this 
variety of Spanish, unlike in Mexico, the assibilation of rhotics is considered a 
stigmatized variant because it is characteristic of the speech of Andean migrants. It was 
found that the speakers produced more assibilation before a pause, in addition to the fact 
that males over 45 years old favoured the production of assibilation more frequently in 
opposition to the speech of young people, who tend to differentiate themselves from 
Andean migrants. Caravedo considered it fundamental to classify groups according to 
their origin in order to know the differences between the different communities (migrant 
or not) and to discover the processes of "adaptation" of both groups in the communicative 
space.  
Paredes (1992) conducted a pilot study in which she examined the role of the 
extralinguistic factors of age and social class in the production and change of the 
assibilated rhotic by Andean immigrants in Lima in contrast to the non-Andean 
immigrants studied previously in Peru. This study was conducted to determine whether 
participants were still using the assibilation [ř]. The author found that young migrants of 
the lower class were beginning to replace the assibilated variant of the /r/ with an 
innovative retroflexed variant, which was more accepted in Limeño speech. Despite the 
small number of participants, the results did reflect a decrease in rhotic assibilation 
among Andean migrants in Lima. These results have a certain resemblance to the data 
obtained by Caravedo (1990), since both studies found that young migrant speakers from 
the Andean regions produced fewer assibilated rhotics. In all, the evidence so far suggests 
that young Andean speakers living in Peru are adapting their manner of articulating the 
rhotic towards a new variant with greater acceptance in order to to have a greater social 
integration. 
Coronel (1995) investigated the relation between variants of /ʎ/, /r/, /s/ and /tʃ/ and 
extralinguistic factors (e.g., age, level of education) in the city of Catamarca, Argentina. 
His research focused on the social distribution of variants of palatals and rhotics in the 
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Andean region of Argentina. The author identified two variants of rhotics in Catamarca: 
[ř] and [r], with various degrees of fricativity. His research focused on social distribution 
by age and education, and two linguistic variables of previous segments and stress in 
informal speech, careful speech and reading aloud. His findings were that both types of 
factors (i.e., linguistic and extralinguistic) played a role in the amount of the assibilation 
rhotic production. Findings showed that the assibilated palato-alveolar was more frequent 
among females than males, and the assibilated variants were more common among young 
and educated groups and in more formal styles (Colantoni, 2001). The results suggest that 
the assibilated rhotic underwent a shift towards a prestige variant. , which appears even in 
higher strata of society and in formal language. 
A small study by Badillo (1996) also examined the correlation between social factors and 
the production of the assibilation in Ciudad Juárez (Mexico). The results showed a low 
rate of assibilation (6%) that correlates with sex and age. Females assibilated at a higher 
rate than males, and assibilation was more common among young people. This is 
consistent with the results found by Rissel (1989) and Argüello (1984). This comparison 
of evidence so far suggests that the trill is in a process of change to assibilated rhotic, 
which seems to enjoy a covert prestige. 
De los Heros (1997) ran a study on Peruvian Spanish which investigated the variation in 
the use of rhotics in Cuzco and the implications of variation for identity using 
VARBRUL analysis, social networks, and attitudinal analysis. Her main hypothesis was 
that the loss of assibilation was a consequence of the stigmatization of assibilated 
variants, which are associated with the speech of Andean dialects. The four main variants 
of the /r/ were the trill, the tap, the retroflexed rhotic, and the assibilated rhotic. The 
results showed that certain linguistic contexts such as /r/ in word initialposition, /r/ before 
/s/, /r/ before a pause, /r/ within a tonic syllable, and /r/ in an infinitive verb favour 
assibilation. The extralinguistic factors that correlated with assibilation were social class 
and gender. Generally, the assibilated rhotic belonged to males of the lower-middle class, 
being of rural origin, and having simultaneously acquired Quechua and Castillian as first 
languages. De los Heros found that indeed there were linguistic variables that favoured 
assibilation, such as a previous pause or a following sibilant phone. From her findings, 
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the author concluded that social class was the strongest factor for predicting assibilation. 
Assibilation was more common in lower social classes, corroborating Alonso’s (1953) 
findings. She also found that assibilation was less frequent among females because of a 
preference for the prestige forms. This tendency among females supported her hypothesis 
that assibilated rhotics were a stigmatized variant in Peruvian Spanish. 
Assibilated rhotics in South America have also been found to vary within their category. 
Colantoni (2001) analyzed three variants: the trill, the voiced assibilated rhotic, and the 
voiceless assibilated rhotic in her study in seven Argentine provinces, such as in the city 
of Buenos Aires and the provinces of Buenos Aires (five locations), Córdoba (four 
locations), Corrientes (four locations) and San Luis (two locations). She examined the 
assibilation of /r/ in syllabic word-initial syllableposition and within the word. Her results 
suggestedthat in northern Argentina the assibilation was replaced by the multiple variant 
due to contact with the most prestigious dialect of Buenos Aires, in which there is no 
assibilation. Colantoni (2001, p. 290) concluded that the loss of assibilation in rhotics is a 
widespread phenomenon which is motivated by the phonetic characteristics of rhotics and 
trills. While trills may show frication after the last occlusion, fricative trills show trilling. 
In a change from an assibilated rhotic to a trill, the trilling in the signal may be 
interpreted by learners as the relevant information, triggering the substitution of 
assibilated rhotics by trills. She also observed that in the process of loss of assibilation, 
there was an alternation between assibilated and non-assibilated rhotics. The author also 
reported that the fact that the extension of trills was not explained by any of the linguistic 
variables included in her study. However, she found that two extralinguistic variables 
(sex and location) were significant in favouring trilling. Likewise, her results showed that 
trills were more frequent among females and in locations that were closer to Buenos 
Aires. 
Gómez (2003) analyzed the assibilated rhotic in the speech of 30 young speakers in the 
Ecuadorian Andean region and compared the results with those of a previous study 
conducted in Ecuador twenty-five years earlier by Argüello (1978). Results from the 
earlier study demonstrated a preponderance of assibilated forms in the speech of all social 
classes and in both formal and informal registers (Argüello, 1978). In contrast, the results 
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from Gómez's study (2003) showed that the use of the assibilated variant was more 
infrequent, especially in the speech of females and within the upper-middle class. The 
presence of non-assibilated vibrants in upper-class speech is almost categorical (98%), 
which suggests that the Andean dialect is undergoing dialectal leveling with the 
Ecuadorian coastal dialect, where the assibilated variant is not found. Again, these results 
contradict those of Argüello (1978) but match those of Coronel (1995). The findings of 
Gómez's study (2003) suggest that the assibilated variant may be replaced in the future by 
the standard rhotics. 
Research carried out by Alvord et al. (2005) is consistent with some aspects of the 
previous findings on assibilated rhotics and inconsistent with others. Alvord et al. 
conducted a study consisting of informal interviews in Calca, Peru, with a final selection 
of 33 participants (between 17 and 75 years old and from different social classes). They 
examined the position of the rhotic, as well gender, socioeconomic group, age, and 
residency of the speaker for a year or more in Lima. The authors found that assibilated 
variant in the population of Calca was produced in 13% of the tokens, while the non-
assibilated in 86%. These outcomes contradict the data obtained by De los Heros (1997), 
who reported only 6% of tokens were assibilated in her study in Cuzco (Peru). The 
findings of Alvord et al. showed that when there is a contrast between <r> and <rr>, as in 
<pero> [ˈpe.ɾo] ‘but’ and <perro> [ˈpe.ro] ‘dog’, it is more likely that /r/ has an 
assibilated realization if it the word is written as <rr> (56%) rather than as <r> (2%). In 
cases where the (r) is not contrastive, as in the word <parte> [ˈpar.te] ‘part’ assibilated 
rhotics were produced in 15% of the realizations. They also showed that position in the 
word influences the production of assibilation. Specifically, the positions that most 
favoured assibilation were word-initial (69%) and word-final (19%), followed by the 
word-medial position, where there was little assibilation (8%) unless (r) was contrastive; 
that is, in consonant cluster, there was more assibilation in the word-medial position such 
as in  <padre> [ˈpa.dře] ‘father’ (8%) than in the word-initial position such as in  <tres> 
[ˈtřes] ‘three’ (1%). Another factor taken into account in previous studies, and in this 
study too, was the preceding segment (Colantoni, 2001; Alvord et al., 2005, pp. 38-40). 
Alvord et al. pointed out in their results that the presence of a sibilant and a pause before 
the /r/ results in a considerable increase in assibilation (81% and 66%), when contrasted 
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with the presence of a vowel or consonant other than /s/ (14% y 7%). With respect to 
social factors (gender, socioeconomic group, age, and residence for one year or more in 
Lima), the results showed little difference regarding the gender of the participants, 
reporting a slightly higher percentage of assibilation in females (13%) than in males 
(12%). These results contrast with those of De los Heros (1997), who found that in Cuzco 
males assibilated more than females did. The differences between socioeconomic groups 
were minimal (upper class 12%, middle class 12%, lower class 11%, and 
farmers/peasants 15%). As for age, young speakers tended to assibilate less than older 
speakers did (11% vs. 14%), suggesting the existence of a linguistic change in progress, 
similar to that found by Gómez (2003) in Ecuador. The data reported by length of stay 
showed that speakers who had lived for more than a year in Lima were less likely to 
assibilate (10%) than those who had not spent as much time in the capital (13%). In all, 
the authors found that the linguistic factors that promoted the assibilated rhotic  the most 
were whether /rr/ vs. /r/ were contrastive, position in the word, the segment that follows it 
or the vowel preceding the (r), and certain social factors that were statistically significant, 
such as, socioeconomic group, age, and permanence. Overall, the results of this study 
provide new data that support of the results obtained in previous studies. However, there 
does not seem to be a complete consensus among them. While some of the results 
obtained by Alvord et al. (2005), such as the effect of gender and socioeconomic group, 
oppose the findings by De los Heros (1997) and Gómez (2003), others, such as the effect 
of age, were consistent with the data collected by Gómez (2003). 
Toapanta (2016) examined the diverse extralinguistic factors (education, social class, and 
language domains) in the speech of 24 young Quiteños (Quito, Ecuador) using a 
questionnaire. The average age of the participants was 22.95 years old across 12 females 
and 12 males. The main aim of the study was to look into the participants’ perception of 
the usage of the rhotic /r/ and its allophonic variant [ř]. His results showed that (1) 
members of the “upper social class consistently use the trill across all [phonetic] word 
environments except for the intervocalic word environment” (Toapanta, 2016, p. 27). The 
middle-class participants mostly produced the trill in all environments with the exception 
of the intervocalic position, demonstrating a similar pattern of use to the higher social 
class. Notably, the frequency of use of the trill by lower-class participants was reduced by 
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about half. In word-initial environments, the trill appears infrequently. His results also 
showed that (2) word-medial and word-final rhotics are trilled 50 to 79 percent of the 
time, which is less frequent than in the middle and upper class; and (3) intervocalically, 
the trill was rarely used, since the frequency of the intervocalic trill position went down 
from 29% to approximately 6%. These rates of production suggest that the assibilation 
prevails across social strata (upper, middle, and lower class). In summary, Toapanta 
(2016, p. 28) found that the speakers who belonged to the “lower strata appear not to use 
the trill [r] as often as the other social groups;” only in word–initial position did speakers 
from the “lower strata assibilate more than the other social groups” (Toapanta (2016, p. 
28). The data collected from the participants in this study indicated that the participants’ 
attitudes toward assibilation were generally negative and that speakers who belong to the 
upper class did not assibilate due to their perception of it as inappropriate and 
disrespectful, as well as their strong association of the production of the assibilated rhotic 
with poor people. In particular, Toapanta (2016) found that the middle-class participants 
associated the assibilated [ř] with the Indigenous people, lower social strata, the illiterate, 
and the uneducated people due to the answers obtained in the questionnaire, but she did 
not discuss into the possible causes of this association: “[although] there is awareness that 
assibilation is also associated with geographical location, regardless of education and 
social class, there is still a negative attitude towards assibilation among these Quiteños” 
(Toapanta, 2016, p. 29). 
García (2018) conducted a perception study, where she examined the degree of social 
status (considered as the “social perception of a speaker influenced by other available 
information about the speaker” (p. 169), including degree of education, social class, and 
urbaneness), prestige, and solidarity (considered as the “impact of listener awareness of 
regional sociolinguistic variation on sociolinguistic perception” (p. 169), such as 
confidence and consciousness), associated with /r/ assibilation in Ecuadorian Spanish. 
Specifically, she looked into whether the social meanings differ in the Coast vs. Highland 
regions.  
Using the recordings from a corpus of Lojano Spanish, García (2015) also provided 
evidence of /r/ assibilation (spliced trill or assibilated /r/). Participants were listeners who 
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had to rate each audio file on a Likert scale for social characteristics, such a social class, 
education, age, and sympathy, etc. in a matched-guise task. Results showed two main 
findings. First, the variant (trill vs. assibilated) significantly affected ratings of 
characteristics such as status (i.e., education, social class, urban-ness), age, and perceived 
regional origin. Second, the assibilation of /r/ in Ecuadorian Spanish was associated with 
lower status, older speakers (if female), and people from Cuenca. As Willis (2006, p. 
121) puts it, the “variation in the production of the phonemic trill has long served as a 
defining feature of dialectal variation in characterizations of Spanish variation”. The 
above research was conducted with a focus on linguistic and extralinguistic factors 
(Argüello, 1984; Rissel, 1989; Coronel, 1995; De los Heros, 1997; Gómez, 2003; Alvord 
et al., 2005). Findings from the studies show mixed results (mostly in gender, age, and 
social class variables). Some studies suggested that the production of assibiltated rhotic 
was in decline (such as e.g., De los Heros, 1997; Colantoni, 2001; among other; as cited 
in Colantoni, 2006), while others showed it was a widespread phenomenon in some 
varieties of Spanish (such as e.g., Argüello, 1984; Rissell, 1989; Matus-Mendoza, 2004; 
Coronel, 1995, Badillo, 1996; among other). Some of the studies considered above also 
point to trills changing to an assibilated rhotic in several varieties of Spanish. 
2.4 Rhotics in Andalusian Spanish 
As noted in Ruiz-Peña et al. (2015, p. 298), “the Andalusian variety of Spanish is 
stigmatized in Spanish (e.g., Ruiz-Peña, 2013), [however,] Andalusian Spanish speakers 
are very proud of their variety of Spanish (e.g., [Ariza 2008;] Ruiz-Peña, 2013)”. Alvar 
(1975) points out that there is dual linguistic awareness of both pride and inferiority (as 
cited in Cano, 1985, p. 43)3. However, after Franco’s dictatorial regime ended, the 
Spanish nationalistic movements began to promote a positive sense of Andalusian 
identity. Weakened articulations, such as the weakening of [͡tʃ] to a [ʃ] (e.g., Carbonero, 
Álvarez, Casas and Gutiérrez, 1992; Carbonero, 2001; Jiménez, 1999), and reduction of 
                                                 
3
 “En Andalucía existe una clara conciencia de uso dialectal frente a cierto ideal de lengua representado por 
el castellano y acompañado de un conjunto ruralista, aunque muchos andaluces sientan una gran 
identificación con su dialecto”. 
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certain consonants (e.g., Hualde, 2005), are characteristic of the Spanish spoken in the 
Andalusian region. As for the rhotics, the trill and the tap and their reduced forms (e.g., 
Blecua Falgueras, 2001) mainly characterize Andalusian Spanish. These two sounds are 
only contrastivein the word-internal intervocalic position, such as <foro> [foɾo] (forum) - 
<forro> [foro] ˈliningˈ. While the tap (e.g., <caro> - ['ka.ɾo] ˈcarˈ) is produced with only 
one fast contact with the tip of the tongue against the alveolar ridge, the trill (e.g., 
<perro> - ['pe.ro] ˈdogˈ) is produced via two or more rapid contacts in the same location.  
There is also some evidence that assibilated rhotics may be found in some varieties of 
Andalusian Spanish (Henriksen and Willis, 2010). Henriksen and Willis (2010) provides 
some evidence for the existence of assibilated rhotics in Spain while focusing on the most 
common phonemic trill variant produced in Jerez (Andalucia) by 16 speakers of Jerezano 
Andalusian Spanish. Henriksen and Willis (2010, p. 118) found that the “most commonly 
occurring phonemic trill variant in the Jerezano corpus contained one visible occlusion 
[at the beginning of the segment, in both the wave form and the spectrogram] and was 
followed by r-coloring, assibilation, or frication.” They also show that “one-closure trills 
were produced at a rate of 44.2% (252/572)” (p. 118) in their corpus. 
In summary, this chapter reviewed Spanish rhotic variation with a focus on assibilated 
rhotics. The phonetic variants of the rhotic sound have been studied from various 
perspectives showing differences in the form of articulation, place of articulation, and 
laryngeal setting (Blecua Falgueras, 2001; Bradley, 2006; Colantoni, 2001, 2006a, 
2006b; Díaz-Campos, 2008; Hammond, 1999, 2000a, 2000b, 2006; Henriksen and Willis, 
2010; Kouznetsov and Pamies, 2008, 2011; Lewis, 2004; Sessarego, 2011; Simonet and 
Carrasco, 2006; Willis, 2006, 2007; Willis and Bradley, 2008; as cited in Willis, 2012). 
Assibilated rhotics characterize the Ecuadorian Spanish (e.g., Boyd Bowman, 1953; 
Toscano Mateus, 1953; Argüello, 1980, 1984, 1987; Blecua Falgueras, 2001; Alvord, 
2005; Toapanta, 2016 among others). Assibilation of rhotics is also widespread 
throughout the Spanish-speaking world (Gómez, 2003), although this sound appears to be 
uncommon in the other languages of the world. Authors such as Alvord, at al. (2005) 
described the Spanish assibilated rhotic as the production of a rhotic segment with a 
characteristic resembling a sibilant. Research on the realization of the assibilated rhotic 
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has considered both linguistic and extralinguistic factors that can affect to the rhotic 
variation. For example, some of the factors previously studied are the effect of the 
position in the word (Argüello, 1978; Bradley, 1999; Toscano Mateus, 1953; Gómez, 
2003; and Toapanta, 2016), class, age, attitude and prestige; however, findings show 
mixed results mostly with regards to the effect of extralinguistic factors (gender, age, and 
social class). With respect to Andalusian Spanish, this variety is mostly characterized by 
the tap and the trill, although there is some evidence for the existence of assibilated 
rhotics. In the next chapter, I will examine L2 and D2 speech learning. 
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Chapter 3 
3 L2 and D2 speech learning 
In the previous chapter, I provided an overview of rhotic variation and assibilation. Here, 
I will start by discussing some of the most prominent models of L2 speech learning (e.g., 
Flege, 1995; Brown, 1998, 2000; Best and Tyler, 2007; cited in Rafat, 2011), although in 
this dissertation, I focus on Flege’s Speech Learning Model (SLM). These models not 
only emphasize the importance of L1 influence in the formation of the L2 phonetic and 
phonological categories, but also the similarities and differences among them, which can 
mitigate cross-linguistic influence. The impact of L1 categories on L2 categories has 
been considered mostly with a focus on perception.  
The SLM proposes that an L2 learner’s ability to acquire a new sound is based on their 
ability to accurately perceive the sound, with perception being shaped by preexisting L1 
allophonic categories (Flege, 1995, p. 238). The SLM focuses on experienced L2 learners 
and proposes that “equivalence-classification” takes place in L2 acquisition. In other 
words, L2 sounds are mapped onto their nearest L1 sounds (Flege, 1987, p. 50). 
Specifically, “old sounds” are sounds that already exist in the L1 and will not be 
problematic, “new sounds” are sounds that are phonetically different from the L1 sounds 
and will not be problematic either but “similar sounds” are similar to the L1 categories 
and will be problematic for the L2 learners (Flege, 1987, p. 47 and Flege 1995, p. 239). 
The degree of similarity is defined in terms of the acoustic-phonetic distance between the 
L1 and the L2 sounds (Flege, 1995). 
In contrast to the SLM, which focuses on acoustic perception, the model proposed by 
Best and Tyler (2007) “is based on the premise that sounds are perceived in terms of 
articulatory gestures (e.g., Browman and Goldstein, 1989, [1990a, 1990b,] 1992, 1995)” 
(Rafat, 2016, p. 2). The PAM-L2 is a “revised version of Best’s (1995) Perceptual 
Assimilation Model (PAM)” (Rafat, 2016, p. 2). Best, McRoberts, and Goodell (2001, p. 
277) concluded  that “only PAM makes explicit predictions about assimilation and 
discrimination differences for diverse types of non-native contrasts.” PAM posits that 
“non-native speech perception is strongly affected by listeners’ knowledge (whether 
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implicit or explicit) of native phonological equivalence classes”, and that “listeners 
perceptually assimilate non-native phones to native phonemes whenever possible, based 
on detection of commonalities in the articulators, constriction locations and/or 
constriction degrees used” (Best, 1993, 1994, 1995a, 1995b; Best et al., 2001). In short, 
listeners perceive articulatory gestures through the speech signal. Based on PAM, rather, 
speakers and listeners turn to particular “articulatory gestures” which are defined by the 
articulatory organs (active articulator, including laryngeal gestures, tongue position) 
(Browman and Goldstein, 1989), degree of constriction in the vocal tract (place of 
articulation), and constriction degree (manner of articulation and timing) used in the 
production of the sound. Phonological categories are concerned with a particular 
inventory gesture and its relationships are used to distinguish meaning, which parallels 
phonemes in mental representation accounts. “Phonetic categories” are “gestural 
relationships that signal allophones or differing realisations of a particular phonological 
category in another dialect,” though listeners may not be attuned to those relationships 
(Best and Tyler, 2007, p. 25). In speech perception, language plays a fundamental role 
since it covers all the relevant requirements involved in the process of “sharing 
linguistically structured messages between communicative partners” (Best et al., 2016, 
234), a process that entails the production of articulatory patterns (AP) that may be from 
native or nonnative phones. AP considers “that phonological distinctions are conveyed by 
articulatory gestures, that is, constrictions of specified degrees of closure at specific 
locations that are achieved by one or more of the set of active vocal tract articulatory 
organs” (Best et al., 2016, p. 217). Four aspects are important in this process: (1) “speech 
as a system of articulatory gestures maintains parity between perceivers and talkers, that 
is, between perception and production” (p. 234); (2) “articulatory gestures are discrete 
(categorical)” (p. 234); (3) “articulatory gestures are recombinable,” (p. 234) which 
allows infinite numbers of multigestures to be formed; (4) articulatory gestures are 
themselves meaningless. These four characteristics of articulatory gestures together 
enable communication to take place between people with the same language. An 
outstanding relationship from the perspective of “PAM-L2 is that the perceptual objects 
and events of interest depend on the perceptual objectives” (Best and Tyler, 2007, p.20) 
of the perceiver or the focus of attention. While “some tasks may require focus” (Best et 
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al., 2007, p.20) only at the “gestural level” (Best et al., 2007, p.20), there may be other 
contexts where speech perception may require a phonemic or phonological focus. 
Accordingly, differences between “L1-L2 at the gestural, phonetic, or phonological level 
may [intervene and] influence the [discrimination skills of the] L2 learners [either] 
separately or together, depending on the context” (Best et al., 2007, p.20-21) of the 
recipient or their objectives. On the other hand, the term phonetic category is used to 
refer to “invariant gestural relationships that are sub-lexical yet still systematic and 
potentially perceptible to attuned listeners, for example, positional allophones or differing 
realizations of a given phonological category across dialects or languages” (Best et al.,, 
2007, p. 27). Such phonetic differences do not imply an indication of “lexical 
distinctions, but [rather] may provide perceptual information about the speaker's identity, 
[region] or language of origin” (Best et al., 2007, p.21). 
Very good to excellent discrimination is predicted for Two Category assimilation, 
in which two TL phones are perceived as acceptable exemplars of two different 
L1 phones; poor discrimination is predicted when two TL sounds are perceived as 
equally good or poor exemplars of the same L1 phoneme; and Single Category 
assimilation and intermediate discrimination is predicted when two TL sounds 
differ in the extent to which they are good exemplars in relation to a single L1 
phoneme (Rafat, 2013, p. 2). 
Brown (1998, 2000) proposed a model in which “learners’ perceptual categorization is 
[based] on feature geometry (e.g., Clements, 1985, p. 225 - 252). [In other words, the] 
influence of the L1 sound inventory on L2 category” regarding phonological terms “is 
based on the internal structure of the phoneme” (Ioup, 2008, p. 50). Clement’s (1985) 
theory builds upon the idea that “phonemes consist of an internal structure composed of a 
hierarchy of phonological features contained in the phonological component of Universal 
Grammar (UG)” (Clement, 1985, as cited in Rafat, 2011, p. 15). In particular, this model 
predicts that L2 learners may acquire the target language (TL) segments whose 
representations involve phonological features that are present in the L1 inventory. 
Consequently, when a feature necessary for TL contrast is absent, learners will be able 
neither to perceive the contrast nor to acquire the segment’s representation.  
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Substantial evidence from L2 acquisition research has also shown that after a certain age, 
acquiring an L2’s phonology becomes more difficult, which points to the existence of a 
critical period for language acquisition (Birdsong, 1999; Long, 2007). Few studies focus 
on the relative success of L2 language learners after puberty.  Specifically, it has been 
shown that the production of L2 sounds by late learners is different from the production 
of native speaker sounds, even if there is some degree of learning (Flege, 1980, 1987, 
1991; Steele 2001; Colantoni and Steele, 2006, 2007; Munro and Derwing, 2008; Menke 
and Face, 2010).  
The rest of this chapter is structured as follows. First, there will be a brief introductory 
mention of D2 speech learning, followed by a quick move to the issue of imitation and 
acquisition of a language or dialect in which some hypotheses proposed by different 
authors will be mentioned. After considering some proposed hypothetical models, I move 
to the next section, which discusses when imitation clearly does not count as acquisition. 
Following that section is a discussion of the disagreement on whether proximity and 
similarity makes a D2 more or less acquirable. Following this thread, an introduction is 
made reviewing some of the L2 perception model proposals and D2 learning models. 
Specifically, I will focus on some aspects of assibilated rhotics, and studies which 
showed that L2 learners were able to produce this rhotic variant sound in a certain degree. 
Finally, I will present studies in D2 acquisition that have considered extralinguistic 
factors. 
The literature focusing on  D2 acquisition is not as extensive as the literature on the L2 
acquisition. As a result, is that linguists do not know whether proximity and similarity 
make a D2 more or less acquirable (e.g., Siegel, 2010; Escure, 1997).  
With respect to the role of imitation in the acquisition of a language or dialect (Huebener, 
1965; Jones, 1969; Oyama, 1973; Newport, Gleitman, and Gleitman, 1977; Thornton, 
1990; Guasti, Thornton, and Wexler, 1995; Guasti, 2002), previous research has 
struggled to provide a coherent model due to the variety of definitions of “imitation” (see 
Whitehurst, 1977; Snow, 1981), but in conclusion, it is clear that imitation is not 
necessarily acquisition. In particular, Snow (1981) demonstrated that the way one defines 
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“imitation” affects the empirical data. Recently, Siegel (2010) discussed three different 
aspects of the phenomenon: accommodation, mechanisms of acquisition, and role of 
imitation. Many studies on D2 acquisition focus on accommodation theory from a social 
psychology point of view. The theory explains “the way people influence each other in 
the course of social interaction” (Siegel, 2010, p. 70). The original conception of Speech 
Accommodation Theory (SAT) explained by Giles, Taylor and Bourhis (1973) and Giles 
and Smith (1979) was based on face-to-face interaction. SAT proposes that “people may 
subconsciously adjust their speech to be more similar to the interlocutor in order to 
[obtain] their approval or express solidarity” (Siegel, 2010, p.70). Initially, “SAT focused 
on the linguistic features of speech, but it was later expanded to Communication 
Accommodation Theory (CAT), including other aspects of communication, such as 
speech rate, utterance length, posture, gesture, eye contact and amount of joking (Giles, 
Coupland and Coupland, 1991)” (Siegel, 2010, p. 70). Chambers (1992) clarified the 
distinction “between accommodation and acquisition, suggesting that long-term 
accommodation appears to be ‘a sort of basic level of dialect adjustment maintained by 
the individual in all transactions in the contact area,’ while acquisition is nonephemeral 
and irrepressible” (Chambers 1992, p. 675). He also suggested that the terms used to 
designate the difference “between long-term accommodation and dialect acquisition 
[needed] further research” (p. 676, as cited in Siegel, 2010, p. 71), instead of being 
something intrinsic. However, this assumption on the difference between accommodation 
and acquisition is problematic, and it has been addressed by many (Trudgill, 1986; Gilles, 
1999; Foreman, 2003). Alternatively, the change-by-accommodation model proposed by 
Gilles (1999), also addresses the difference between acquisition and accommodation. The 
change-by-accommodation model argues that “accommodation is responsible for 
acquisition” (Siegel, 2010, p. 72). The proposed models may not answer all the questions 
related to D2 acquisition regarding its linguistic perception of how a dialect is acquired or 
the difficulties of switching from D1 to D2, but the suggested views help us understand 
how some features of D2 acquisition may be processed and acquired. 
Regarding the accommodation perspective, the acquisitional approach is focused on the 
“mechanisms involved, [but] very little has been written about these mechanisms in D2 
acquisition” (Siegel, 2010, p. 74). Most researchers consider the implication of both 
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lexical learning (Tagliamonte and Molfenter, 2007) and rule learning (Omdal, 1994; 
Berthele, 2002). “Rule learning entails learning either adaptation/correspondence rules 
between the D1 and D2 […], or the phonological and grammatical rules of the D2 that 
differ from those of the D1” (Siegel, 2010, p. 74). Nevertheless, it has been proven that a 
learned “lexical item or rule of the D2 does not imply that the D2 variant will be used 
constantly” (Siegel, 2010, p.74) or in the right way.  
Returning to the role of imitation, some studies (e.g., Rampton, 1995; Markham, 1997) 
established that the imitation of a dialect might not be enough evidence of acquisition 
(Siegel, 2010). Likewise, Siegel (2010) asks whether imitation can initiate acquisition. 
Siegel (2010, p. 76) argues that it is not possible, citing L1 and L2 studies that “rejected 
the behaviourist notion that languages are learned mainly through imitation, because 
learners can produce forms that they have never heard – for example, the intermediate 
forms [not restricted to sounds] and overgeneralizations” in D2 acquisition. Imitation of 
the target language indeed provides “some learning advantages, especially in developing 
pronunciation and intonation (Lightbown and Spada, 2006[, p. 284]). However, Markham 
(1997) focuses on imitation as a form of learning and modelling [sic] behaviour that is 
fundamental to acquisition” (Siegel, 2010, p. 76). Markham (1997) proposes the Imitative 
Acquisition and Function Model (ImAF) and asserts that different environmental factors 
trigger the imitation that leads to acquisition. “In the case of different languages, [these 
environmental factors include] the need to communicate” (Siegel, 2010, p. 76). “In the 
case of different dialects, the main [triggers] are accommodation and ‘linguistic 
ambiance’” (Siegel 2010, p.76), which means that even some migrants to a new dialect 
are able to continue using their D1 and still be able to communicate (Markham, 1997, p. 
50). The learners may not try to learn the D2 spoken in the new place they are living, but, 
unconsciously, “they may ‘pick up’ some features of the [new] D2 and use them in their 
speech” (Markham, 1997, p. 50). Markham (1997) talks about the “convergence of 
speaker characteristics towards the prevailing (ambient) linguistic environment, when no 
social benefit is overtly sought or perhaps needed by the speaker” (Markham, 1997, p. 
48). In this specific situation, instead of being conditioned by social factors, imitation is 
“automatic” or “reflexive” ( Markham, 1997, p. 50). Siegel (2019) statest that “when 
speakers adapt their speech to the input because of their accommodation or linguistic 
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ambiance, rather than trying to impersonate a particular way of speaking for a 
performance, this leads to the psycholinguistic mechanism of acquisition” (Siegel, 2019, 
p. 76), which Markham (1997) characterizes as “used to establish, elaborate, or revise a 
system or representation” (Markham, 1997, p. 48). Siegel (2010) concluded that: 
If acquisition results from accommodation, then we would expect to find evidence 
of D1 speakers (those who have not yet changed their dialect) accommodating to 
D2 speakers in the use of these target D2 features or the avoidance of D1 features 
(p. 73). 
However, Gilles (1999) and Kerswill and Williams (2002) found that this was not always 
the case. 
Although the use of “another dialect is not always an indication of acquisition” (Siegel, 
2010, p. 64), it could be perceptible in the environment, for example when people “try to 
imitate a dialect for various purposes” (Siegel, 2010, p. 64) (e.g., Rampton, 1995). 
Normally, this kind of imitation focuses only on a few stereotypical features that may not 
be accurate. Notwithstanding, there is evidence that some people are able to produce an 
imitation of another dialect very skillfully, so much so that it is not perceived as non-
native (e.g., Markham, 1997). When examining successful imitators or excellent actors 
producing another dialect, it is important to mention that they “have not actually acquired 
the dialect itself and that they do not use it in their normal speech” (Siegel, 2010, p. 65). 
It is only an imitation of a dialect rather than linguistic proficiency in the dialect (Siegel, 
2010), it is not D2 acquisition. Siegel (2010) argues that even though imitation could be a 
first step towards acquisition, it is not the main intention of actors. Even if their focus is 
to use the new dialect for a performance, consequently they will have difficulty 
maintaining this dialect outside of their performance and even during their performance. 
As noted in Siegel (2010), this situation is exhibited in “Kevin Costner's performance in 
the film Robin Hood: The Prince of the Thieves (1991)” (Siegel, 2010, p. 65). In Babel’s 
(2012) study, she showed that “imitation is not a necessary consequence of auditory 
exposure” (Siegel, 2010, p. 188). She argues that “it is unlikely that production and 
perception work out of the same representational stores” (p. 188). On the other hand, 
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Mitterer and Ernestus (2008) argue that imitation is mediated by phonological 
representations. Babel’s (2012) results support her hypotheses and provide evidence 
against Mitterer and Ernestus’s proposal. Her results indicate that “gradient acoustic 
information encountered in auditory processing carries over into the fine details of speech 
production” (Babel, 2012, p. 188). Summarizing, joking, and acting do not qualify as an 
indication of acquisition because the speaker who uses them does not really acquire the 
dialect. The speaker is just performing, the speaker is not able to use new dialect features 
spontaneously and rules correctly. While imitation could be a first step towards 
approaching the learning of a new dialect for some people, it is not the primary intention 
of performers. 
Through reviewing the literature, the acquisitional approach is described extensively in: 
Snow (1981); Siegel (2010); Giles, Taylor and Bourhis’ SAT model (1973); Giles and 
Sith (1979); Giles, Coupland and Coupland’s CAT model (1991); Chambers (1992); 
Giles’ Change-by-Accommodation model (1999); Rampton (1995); and Markham’s 
ImAF (1997). The literature on this approach has focused on the processes or 
mechanisms involved in D2 acquisition. They involve lexical learning, which leads to 
learning words “or a different pronunciation variant of an existing word” (Siegel, 2010, p. 
74), and rule learning, which involves learning the rules of adaptation and 
correspondence between D1 and D2, “or the phonological and grammatical rules of the 
D2 that differ from the D1” (Siegel, 2010, p. 74). To this day, those mechanisms remain 
inconclusive. Despite this gap, the majority of SDA researchers often ask whether L2/D2 
imitation involves both lexical learning and rule learning. On the one hand, lexical 
learning entails learning individual words “or a pronunciation variant for an existing 
word” (Siegel, 2010, p. 74). On the other hand, “rule learning entails learning adaptation 
and correspondence rules between the D1 and D2 for new or different forms. 
Interestingly, ‘having learned a lexical item or a rule of the D2’ (Siegel, 2010, p. 74) does 
not mean that the D2 variant will be used consistently” (Siegel, 2010, p. 74). Linguistic 
knowledge does not always lead to accuracy or fluenct. Siegel (2010) defines 
Segalowitz’s (2003) “automaticity” as the term used to refer to “the stage in L2 or D2 
performance when the use of acquired features and the application of rules become 
automatic and relatively consistent, as with native speakers” (Siegel, 2010, p. 74). In 
34 
 
 
summary, it seems that the skill of imitation of a dialect or variant does not show 
evidence of acquisition of it, despite Markham’s (1997) study and his ImAF model. That 
is, imitation is not acquisition. Whether imitation can lead to acquisition remains an 
unanswered question (Siegel 2010). 
3.1 Previous studies on D2 auditory imitation 
As previously seen, there appears to be a generalized idea that learning a D2 is more 
bearable and less shocking than learning an L2 (Escure, 1997). However, there are some 
critics of this approach (Haugen, 1964; Wolfram and Schilling-Estes, 2015). As a 
consequence, the disagreement on whether proximity and similarity make a D2 more or 
less acquirable remains unresolved (Escure, 1997; Siegel, 2010). While some believe that 
“similarity between a D1 and a D2 would make learning a D2 easier” (Gómez, Tennant 
and Rafat, 2020, p.1) than learning an L2, others believe that similarity may be more of 
an obstacle. In the same way, despite the few studies on D2 speech learning (e.g., Babel, 
2010; Nielsen, 2011), it still not clear whether learning new sounds in a D2 is easier than 
in an L2. 
Although interest in D2 acquisition has grown considerably in recent years, most studies 
do not consider, or only vaguely examine, certain factors such as body language, 
proxemics, “and paralinguistic features (voice quality, loudness and silence)” (Siegel, 
2010, p. 25). Most SDA studies focus on areas such as vocabulary, morphosyntax, and 
pronunciation. In particular, most research has focused on pronunciation. In order to 
distinguish the different manners of pronunciation that differentiate dialects, Siegel 
(2010) highlights the need for representations of the various speech sounds, and for more 
thorough discussions “about the factors that affect the way these sounds are produced in 
the vocal tract” (Siegel, 2010, p. 10). Likewise, studies on D2 acquisition are also 
interested in knowing whether certain factors lead to differing overall attainments by 
learners. Considering factors that affect phonetic imitation, such as social and situational 
factors, Nielsen (2011) notes that phonetic imitation is constrained by linguistic 
knowledge, meaning that imitation is not an automatic process as predicted by gestural 
theories of speech perception, such as Motor Theory (Liberman, 1957; Liberman and 
Whalen, 2000), Direct Realism (Fowler, 1986, 1996), or Direct-Perception Theory 
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(Fowler 1996; Fowler and Smith, 1986; Goldstein and Fowler, 2003), but rather a process 
mediated by various factors (in MacLeod 2012a, p. 19). Most of the factors that have 
been found to affect the process of phonetic convergence were situational (e.g., 
conversational role) or social (e.g., gender, conversational role, racial bias, regional 
dialect bias, attitude towards a model speaker, and closeness between conversational 
partners) (MacLeod, 2012a, p. 22). Nevertheless, linguistic factors, such as position in the 
word, number of syllables, relations between variants, variation or replacement of the use 
of a variant, and process of change of a variant, may also play an important role. Nielsen 
(2011) found that imitation is constrained by phonological contrast, a linguistic factor.4  
Kim, Horton and Bradlow (2011), on the other hand, found that the degree and direction 
of adjustment of the native participants in relation to the L2-English speakers varied as a 
function of proficiency, in terms of accentedness of the L2 speakers. In their study, 
convergence was investigated in spontaneous conversation, and the aim of the study was 
to examine the effect of the magnitude of the difference between the speakers’ experience 
with the language in use, called language distance. Language distance can be thought of 
as occupying a continuum from close to far. Close distance is exemplified as two 
speakers of the same dialect of the same first language, while far language distance is 
when two speakers of different L1s both use their shared L2. Falling in between these 
poles would be two speakers of different dialects of the same L1 (MacLeod, 2012b). In 
their study, Kim et al., (2011), examined convergence in conversations between native 
English speakers (two pairs who spoke the same dialect and two pairs who spoke 
different dialects), between native Korean speakers (again, two pairs who spoke the same 
dialect and two pairs who spoke different dialects), and between native English speakers 
and L1-Korean L2-English speakers or L1-Chinese L2-English speakers (four pairs of 
each). The “diapix task (Van Engen, Baese-Berk, Baker, Choi, Kim and Bradlow, 2010)” 
(as cited in Cao, 2018, p. 109) was for the talkers to communicate with each other in 
                                                 
4
 The two rhotic phonemes in Spanish, the tap /ɾ/ and the trill /r/, contrast “the intervocalic position, (e.g., 
<caro> [ˈca.ɾo] ˈexpensiveˈ vs. <carro> [ˈca.ro] ˈcarˈ; <aroma> [a.ˈɾo.ma] ˈaromaˈ vs. a <Roma> [ˈro.ma] 
ˈto Romeˈ) (Hualde, 2005; Quilis, 1999) and phonemic trills are typically found in word-medial position” 
(Henriksen and Willis., 2010, p. 116) where they form minimal pairs. 
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order to identify the differences. Kim et al. (2011) study was pointed out by MacLeod 
(2012a, p.25) who suggested that the differences between two dialects that differ in how 
perceptually salient they are might not be subject o convergence in the same way. In 
other words, the perceptual salience of these dialectal differences might affect whether 
and how participants in an interaction converge on them in the short and longer-term 
patterns of acquisition of a D2. 
Evans, Alshangiti, Hazan, Baker and Cyrus (2020) investigated phonetic convergence in 
conversation between speakers of two different dialects of British English, namely 
Northeast English (NE) and Standard Southern British English (SSBE). They had 
predicted that the NE speakers would converge towards SSBE since NE is considered 
lower prestige than SSBE and that the accent neutralizing (AN) shards of fragments 
(snippets) would show more convergence than the accent revealing (AR) snippets. The 
results showed that convergence seemed to be limited to the NE speakers, with no 
evidence of convergence in the SSBE speakers.  
Pardo’s (2006) main goal was to determine whether speakers would accommodate 
towards each other in phonetic repertoire during a conversation interaction, without 
putting the focus on any special sound or feature. The study looked into acoustic 
characteristics of the signal that the listener judges would use to detect convergence. The 
data obtained from Pardo (2006) matches Nielsen’s (2011). Both researchers found that 
males were more likely to imitate than females. Pardo’s findings also showed a 
significant correlation between convergence and reported closeness between roommates, 
where roommates who had a closer relationship converged towards each other more (in 
MacLeod, 2012a, p. 186).  
The social settings in which language use occurs, which involves by linguistic and 
extralinguistic factors that may have a conditioning effect, also modulates the degree to 
which the phonetic repertoire of the speaker converges with an interlocutor. In this 
environment, the perception of another speaker's speech produces detailed phonetic 
forms, which could trigger the influence of subsequent production such as those found in 
a conversational interaction. 
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According to Pardo (2006, p. 2391), the “link between perception and production in oral 
communication is not automatic; it is subject to situational constraints[5] that influence the 
direction and magnitude of phonetic convergence in conversational interaction.” The 
author also argues that currently, “descriptions of language use in social interaction 
emphasize the social situation in which speech occurs, as opposed to individual factors in 
speech production” (p. 2390). Language is the result of  “the production of [different] 
linguistic forms. Speech projects social categories” (Giles, Scherer, and Taylor, 1979; as 
cited in Pardo, 2006, p. 2390) and is used to achieve mutual objectives and to adjust 
representations. Phonetic imitation involvesinfluential social, situational or linguistic 
factors. Imitation is also limited by phonological contrast. An example of the effect on 
the phonetic imitation of a linguistic factor in research focusing on linguistic distance 
showed that a greater distance between languages leads to less convergence, which can 
support Kim et al. (2011) and Evans et al. (2020). 
Experimental studies (e.g., MacLeod, 2012a) have shown that speakers can affect the 
speech of interlocutors and sound more similar to each other in measurable and 
perceptible ways, even within a single conversation. While the speaker of a D2 is 
conversing and interacting with the native speaker of the matching dialect, a D2 
transplanted speaker’s speech6 changes to either lose some of the characteristics of their 
native dialect (D1), or to take on some of the characteristics of the D2. The fact that 
speakers of a particular dialect who are transplanted to a new dialect area are more or less 
inclined to acquire D2 could be attributed, at least in part, to the notion of social identity. 
Within a single interaction, such changes may be very small. In this regard, Escure 
(1997) defends that some individuals may continue to use the linguistic characteristics of 
their D1 instead of D2, due to factors related to the social identity of their D1 or the 
evasion of the D2 identity association. MacLeod (2012a) stated that motivation is not as 
                                                 
5
 Following Van de Craen (1982), the language in use cannot be described without taking into account 
various extra-linguistic factors which will determine the language output observed. Both social and 
situational factors play an important part in the communication process. 
6
 Transplanted speaker refers here to native speakers of a dialect who might perceive the speech of 
individuals who lived for varying amounts of time in another dialect area. 
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strong a factor in SDA as it is in SLA; however, studies focusing on the acquisition of a 
D2 sound system, such as Munro, Derwing and Flege (1999), have found proof that 
adults’ speech can and does frequently change as a result of moving to a new dialect area. 
Therefore, motivation to sound like a native speaker of one’s D2 could have an important 
role in L2 acquisition. In the process of social interaction with a speaker of a D2, even if 
the first factor is the existence of motivation on the part of the transplanted speaker's 
speech to acquire D2 linguistic features, the transplanted speaker may change or lose 
some of the characteristics of the first dialect and take on other characteristics of the D2. 
In the discussion of how fundamental the role of motivation is for the acquisition of a D2 
and other possible factors that may influence it, Sigel (2005) discussed Flege´s idea 
(1995) about a model called Speech Learning Model (SLM), which posits an age 
component to sound learning. This is a “sensitive period for native-like phonological 
attainment in an L2, [which may] result [in] interference” (Siegel, 2010, p. 99)  from a 
prior language during adulthood. Flege argued that “adults retain the capacity for 
language acquisition, [which includes] the ability to form new phonetic categories” 
(Siegel, 2010, p. 99). However, as learners age, the “formation of new L2 speech 
categories becomes less likely” (Siegel, 2010, p. 99) due to the already existing 
categories established during the early childhood. 
Older children and adult L2 acquirers, who are in categorical mode, attend only to 
the perceptual aspects of the sounds that signal contrasts between phonemic 
categories. Once categories become firmly established, learners tend to perceive 
many new sounds in terms of established categories instead of forming new 
categories for them (Siegel, 2010, p. 99). 
In other words, the production and perception of sounds is predicted to remain adaptable 
throughout the lifespan of a learner, suggesting that adults’ pronunciation does have the 
potential to change, although not as readily as children’s pronunciation. Phonological 
similarity between varieties is essential to Flege’s SLM (1987, 1995, 2003). According to 
Siegel (2010), in this model “a learner can establish a new separate phonetic category for 
an L2 sound if it is different enough from the nearest L1 sound for the learner to be able 
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to perceive some phonetic differences between the two” (p. 141). Notwithstanding, “if 
the learner does not perceive any difference between the sounds, they will treat the new 
L2 sound as if it were the nearest L1 sound” (p. 141), reusing a previously established 
category instead of creating a new one. The lock on the formation of a new phonetic 
category and the fact that the learners perceive and produce the L2 sound as if it were the 
L1 sound is called “equivalence classification.” (Flege, 1995, p. 238). The SLM predicts 
that “the greater is the perceived phonetic dissimilarity of an L2 speech sound from the 
closest L1 sound, the more likely it is that a new category will be created for the L2 
sound” (Flege, 2003, p. 328). This creation of new categories is necessary for acquisition. 
Therefore, since typically two dialects of the same language are mutually intelligible 
(Siegel, 2010), and D1 speech sounds have very similar productions in D2, D2 learners 
will not create the necessary new category and thus will not acquire it. Consequently, the 
learner will continue to use the existing similar L1 sound rather than the target D2. 
However, and as Blecua et al. (2012) mentioned, if adult learners can learn to produce L2 
categories nearing native-like production, then they should be capable of acquiring the 
phonetic categories of a D2 as well. 
Although the study of D2 acquisition has received little attention in adults, the study of 
D2 by children has received even less attention. For example, Chambers (1992) studied 
the trajectory of acquiring D2 features (Southern England English) and losing D1 features 
(Canadian English) in six Canadian youths from two families who moved from Canada to 
south Oxfordshire, England in 1983 and 1984. This study, like most of the studies, 
focused on the effect of age of arrival in the new dialect area (e.g., Payne, 1980). Given 
that adults begin SDA after puberty, differences in the results of SDA between children 
and adults are expected (Blecua et al., 2012). Studies that focus on the acquisition of a D2 
have found evidence that adults’ speech can and frequently does change as a result of 
moving to a new dialect area. Munro, Derwing and Flege (1999) studied the acquisition 
of the Alabaman dialect of English by English-speaking Canadians and found evidence of 
the acquisition of certain aspects of the Alabaman dialect to some degree. Evans and 
Iverson (2007) examined speakers of a Northern British English dialect exposed to 
Standard Southern British English (SSBE) at four different times. Shockey (1984) 
investigated how speakers of American English (AE) who immigrate to England suppress 
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“flapping of /t/ [and /d/], a characteristic of North American English” (Shockey, 1984, p. 
88; Siegel, 2010, p. 43). Foreman (2000) investigated the acquisition of three phonetic 
variables of Australian English by AE speakers who had lived in Australia for 20 years. 
The differences between these two dialects were (1) non-prevocalic /r/, explicitly realized 
in AE, but not Australian English; (2) the vowel /ɪ/, which is higher in Australian English 
than it is in AE; and (3) the vowel /o/, which is typically realized as [oʊ] or [o] in AE and 
as [ɐʊ] or [ɑʊ] in Australian English. For Spanish, Pesqueira (2008) studied the 
acquisition of the Mexican Spanish glide /j/ by native speakers of Argentine Spanish who 
had immigrated to Mexico City. The study focused on lexical items containing 
orthographic <y>, which is realized as /j/ by speakers of Mexican Spanish but as the 
alveopalatal fricative /ʃ/ or its voiced variant [ʒ] by speakers of Argentine Spanish. 
Overall, all these studies focus on the age of acquisition (AoA) and on showing evidence 
of the acquisition of certain linguistic characteristics and degrees of acquisition of the 
new dialectal variety (D2) to which individuals are exposed by moving to a new place 
where their D1 is not the same. 
In addition to the studies focused on AoA, other lines of research regarding the 
acquisition of D2 include studies carried out the perceptual salience. Researchers such as 
MacLeod (2012a) and Varona Cordero, Ruiz-Peña, Sierra, Stevenson and Rafat (2017) 
explored the role of perceptual salience. MacLeod (2012a) considered “the role of 
perceptual salience in cross-dialectal phonetic accommodation in conversation between 
speakers of two dialects of Spanish [(Buenos Aires Spanish and Madrid Spanish)]” 
(MacLeod, 2012a, 25). In particular, she explored how speakers of two different dialects 
of Spanish accommodate each other on six phonological or phonetic differences between 
the two dialects. In order to ascertain the role of perceptual salience in phonetic 
accommodation, MacLeod (2012a) ran a study “testing 11 pairs of Spanish speakers (in 
each pair, one from Buenos Aires and one from Madrid)” (MacLeod, 2012a, p. 4). In her 
thesis, MacLeod (2012a) considered perceptual salience defined within the context of 
dialect recognition In particular, the author alleged that considering salience within a 
particular context is crucial to developing a metric that has real value as a tool in 
explaining and predicting patterns in speech production and perception (MacLeod, 
2012a). The main finding of her thesis was that “salience does affect the pattern of 
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accommodation in terms of the magnitude of the changes made in and that as perceptual 
salience of the dialectal differences increases, the magnitude of the changes made also 
increases” (MacLeod, 2012a, p. 5), and this effect was consistent even at the individual 
speaker level. However, the author did not find that perceptual salience had a consistent 
effect on the direction of change made (convergence or divergence). In order to 
consolidate her arguments and results, the author followed Trudgill's (1986) and 
Chambers’ (1992) proposals in this respect. They consider that permanent changes to an 
adult individual’s pronunciation towards the features of a D2 (D2 acquisition or long-
term phonetic accommodation) are due to the result from repeated face-to-face 
interactions with speakers of the D2 whereby the short-term convergences that take place 
in each interaction accumulate over time (Trudgill 1986, p. 39; Chambers 1992; 
Niedzielski and Giles 1996). This transition in the individual, described from short-term 
temporary convergence to long-term permanent convergence, is predicted to be a 
precursor to community-level change, especially under the model of language Change-
by-Accommodation (Niedzielski and Giles, 1996). This model has three stages: (1) short-
term accommodation in individual interactions; (2) long-term dialect accommodation 
resulting in permanent changes in the speech of individual speakers; and (3) the spread of 
new speech habits throughout the community. 
In this sense, a basic definition of salience “refers to the characteristic of being easily 
noticeable, prominent or conspicuous” (Siegel, 2010, p. 120). As a result of an 
accumulation of short-term convergences in face-to-face interactions with speakers of the 
D2, an adult’s pronunciation towards the features of a D2 acquisition or long-term 
phonetic accommodation might experience permanent changes. An important factor that 
plays a role in acquisition is the existence of dialectal differences that are more 
perceptible or noticeable than others. The definition of salience in dialect acquisition and 
dialect change is commonly based on a list of criteria that a given variant should meet in 
order to be considered salient. MacLeod (2012a) noticed that the salience of the D2 
variants is what speakers are sensitive to, but as Siegel (2010) addressed, awareness of 
“salience likely results from noticing a contrast or difference” (Siegel, 2010, p. 120) 
between the realizations of “a linguistic variable between two dialects, rather than [from] 
the inherent salience” of “a particular [sound] itself” (Siegel, 2010, p. 120). Trudgill’s 
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(1986) definition of salience is one of the most popular and applied by researchers, 
mostly focusing on long-term dialect acquisition and change. While some of Trudgill’s 
(1986) criteria found support, others were criticized. He predicted that “the most salient 
[dialectal differences would] be the ones that would [revea]l the greatest convergence” 
(Trudgill, 1986, p. 11). Presumably, a speaker would need to notice a difference (if not 
consciously, then at least on some level) in order to be able to converge on it (in 
MacLeod 2012a, p. 4). The more salient a difference is, the more likely a speaker is to 
notice it. In Trudgill’s (1986) contention regarding accommodation between different 
dialects, he asserted that individuals who come into contact with speakers of a variety 
with linguistic characteristics other than their own tend to modify the characteristics of 
their linguistic variety of which they are more aware (Trudgill, 1986, p. 11).  
Notwithstanding, he also explained that accommodation occurs “by the modification of 
those aspects of the segmental phonology that are more salient in the accent to be 
accommodated to” (Trudgill, 1986, p. 20), suggesting speakers are perhaps more 
sensitive to the salience of the D2 variants. As noted in Siegel (2010, p. 120), “awareness 
or salience likely results [from] noticing a contrast or difference between the realizations 
of a linguistic variable between two dialects, rather than the inherent salience of a 
particular [sound] itself” (MacLeod, 2012a, p. 29). Kerswill and Williams (2002) probed 
and used Trudgill’s (1986) definition of salience in dialect acquisition and change, but 
advanced its application by examining how salience affects community-level sound 
changes. The aim of their study was to establish the role of salience in sound change 
through dialect contact and to examine the different criteria for salience previously 
proposed by Trudgill (1986), thus establishing criteria for a functional definition of 
salience. Finally, in relation to salience and phonetic accommodation, Trudgill (1986, p. 
11) proposed the following four criteria for linguistic variables to be salient in the context 
of D2 acquisition and convergence: (1) it “is stigmatized; (2) [it] is undergoing linguistic 
change; (3) [it] has variants that are [‘phonetically radically different’ (Trudgill, 1986, p. 
11)]; and (4) [it] is involved in the maintenance of a phonological contrast)” (MacLeod, 
2015, p. 84). 
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Despite increasing interest in D2 speech learning (e.g., Babel, 2009; Nielsen, 2011; Rafat, 
Spinu and Ruiz-Peña; 2016), it is not yet clear whether learning new sounds is easier in a 
D2 or an L2. The only studies to my knowledge that have compared L2 and D2 auditory 
imitation are Ruiz-Peña, Sevilla and Rafat (2018) and Varona Cordero, Ruiz-Peña, 
Sierra, Stevenson and Rafat (2017). The former was a small sample of the larger study 
presented in this thesis focused on auditory imitation acquisition of assibilated rhotics by 
10 Andalusian Spanish speakers and one Ecuadorian speaker as a target. The latter 
compared “second language (L2) and second dialect (D2) speech learning by examining 
geminate imitation of Standard Italian (L2) and Havana Cuban Spanish (D2) by native 
Colombian Spanish-speaking participants” (Varona Cordero et al., 2017, p. 99). Varona 
Cordero et al., (2017) examined whether salience quantified in terms of length modulates 
imitation in the L2 and D2 contexts. It also provided new data showing that “participants 
were able to produce geminates from a phonological point of view” (Varona Cordero et 
al., 2017, p. 99), however, they had difficulty mimicking the target in terms of duration in 
both the L2 and D2 contexts. The study had two goals relevant to the study conducted in 
this thesis. First, the authors determined whether “imitating geminates (long sounds) 
[was] easier in an L2 or a D2 context” (Varona Cordero et al., 2017, p. 100). Second, the 
authors examined the role of saliency in geminate imitation in L2 and D2 contexts. 
Participants performed an imitation task in both the L2 (Standard Italian) and D2 
(Havana Cuban Spanish). The duration of geminates in Italian and Cuban Spanish were 
measured using Praat. Participants were asked to listen carefully to and imitate the 45 real 
Spanish words and 45 real Italian words as closely as possible using the carrier phrases. 
Despite the authors’ prediction that geminate production would be difficult to imitate, 
participants were able to produce geminates (shorter geminates were easier to imitate), 
albeit not “in a target-like manner, in both the L2 and D2 contexts, when [the authors] 
compared geminate duration” (Varona Cordero et al., 2017, p. 99). Authors found 
evidence of undershoot and overshoot (hyperarticulation) in the “short” and “unaltered” 
conditions. “[The] results of the regression analysis suggested that length was the main 
predictor of non-target likeness” (Varona Cordero et al., 2017, p. 104), meaning that 
dissimilarity between L1 and the target was important. Because acoustic-phonetic 
salience has been proposed to play a major role in L2 acquisition (Flege, 1995; Colantoni 
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and Steele, 2007; Rafat, 2011; 2015) and D2 auditory imitation (Trudgill, 1986; 
MacLeod, 2012a), Varona Cordero et al. (2017) predicted that length would make 
geminates more salient to naïve participants and make them easier to imitate. That is, 
longer geminates would be more noticeable and therefore easier to produce. However, the 
authors found that the effect of length and salience developed in the opposite direction to 
what they predicted. The results showed that participants produced shorter geminates in a 
more target-like manner, suggesting that “length”, although a salient feature, may be 
more difficult to imitate/ produce7. These findings also show that in the case of acoustic 
cues, the feature “long” is more complex and marked than “short” and therefore more 
difficult to maintain. Although the participants’ productions were not acoustically target-
like, participants were able to produce geminates in both the L2 and D2 contexts, 
contributing to our understanding of D2 auditory imitation and L2 speech learning, 
especially in geminate productions.  
In this sense, MacLeod’s (2012a) definition of language distance is similar. The author 
considers that the language distance can be thought of as occupying a continuum from 
close (two speakers of the same dialect of the same first language) to far (two speakers of 
different L1s both using their L2); falling in between would be two speakers of different 
dialects of the same L1 (MacLeod, 2012b). Kim, Horton and Bradlow’s (2011) study 
examined convergence in conversations between native English speakers (two pairs who 
spoke the same dialect and two pairs who spoke different dialects), between native 
                                                 
7
 Following Varona et al. (2017), the role of salience (length) in L2 speech learning is well known 
(Colantoni and Steele, 2008; Flege, 1995; Rafat, 2011; 2015; as cited in Varona Cordero et al., 2017, p. 
99): 
The role of salience has also been examined in D2 studies that have focused on phonetic 
accommodation (Babel, 2010; MacLeod, 2012a) and there is generally consensus that length is an 
inherently salient acoustic property of sounds and may also be salient to Spanish-speaking learners 
(e.g., Escudero, 2001).[…] A length contrast between singleton (short) and geminate (long) 
consonants is observed in Standard Italian (e.g., /sete/ ‘thirst’ vs. /setːe/ ‘seven’) (Payne, 2005). In 
Cuban Spanish varieties, [the assimilation process (Carlson, 2011)] can result in minimal pairs 
such as /paɾto/ [patːo] ‘birth’ and /pato/ [pato] ‘duck’ […]. Moreover, gemination is not generally 
considered to be a phonological feature of Spanish. […] In the case of acoustic cues, the feature or 
acoustic attribute ‘long’ is more difficult to maintain and produce (Varona et al., 2017, pp. 99-
104). 
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Korean speakers (two pairs who spoke the same dialect and two pairs who spoke 
different dialects), and between native English speakers and L1-Korean L2-English 
speakers or L1-Chinese L2-English speakers (four pairs of each). The conversations came 
from the Wildcat Corpus and were elicited using the diapix task (Van Engen et al., 2010), 
in which each talker in a pair is given a picture of a scene, and the pictures are identical 
except for ten differences. The talkers were asked to communicate with each other in 
order to identify the differences. The results showed that the degree and direction of 
adjustment of the native participants in relation to the L2-English speakers varied as a 
function of proficiency, in terms of accentedness of the L2 speakers. The native speakers 
paired with heavily accented Korean speakers showed significant divergence from their 
partners, while those with moderately-accented partners showed maintenance, and one 
native speaker paired with a highly proficient Korean speaker showed convergence 
towards his partner, as in MacLeod (2012a). They suggest that differences between two 
dialects that differ in how perceptually salient they are might not be subject to 
convergence in the same way. In other words, the perceptual salience of these dialectal 
differences might affect whether and how participants in an interaction converge on them 
in the short and longer-term patterns of acquisition of a D2. 
In this section, I have highlighted the fact that there is a lack of research on D2 speech 
learning and how researchers still do not know whether proximity and similarity make a 
D2 auditory imitation more acquirable (Siegel, 2010; Escure, 1997); I have also 
addressed the issue of the distinction between imitation and acquisition. Moreover, I have 
focused on the difficulty of defining imitation and how this definition affects the 
empirical data. In this regard, the phenomena described by Siegel (2010) were studied in 
depth: accommodation, mechanisms of acquisition, and role of imitation. In particular, 
Accommodation Theory was discussed because many of the studies in D2 acquisition are 
based on it. In spite of different theories suggested by different authors, there seems to be 
a consensus on the relation between lexical learning and rule learning, although a 
“learned lexical item or rule of the D2 does not [imply] that the D2 variant will be used 
consistently or in the right way” (Siegel, 2010, p. 74). Indeed, the domain of D2 
acquisition is complex and requires a certain degree of automaticity and consistency 
when mastering a D2. In all, acquisition is not the result of accommodation (Siegel, 
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2010), and “the ability to imitate a dialect is not necessarily evidence of acquisition” 
(Siegel, 2010, p. 76): however, imitation may “provide some learning advantages in 
pronunciation” (Siegel, 2010, p. 76) of segments and intonation. Furthermore, I have 
discussed the similarity and differences between L2 acquisition and D2 acquisition. The 
reality is that there is little evidence onwhether learning new sounds in an L2 is easier 
than in a D2. The D2 acquisition studies that tried to shed light on this issue focused on 
which extralinguistic factors led to learners differing in the speakers’ overall attainment 
and on the effect of linguistic factors. All studies seem to agree on the important role of 
the social environment in which language use occurs and of linguistic and extralinguistic 
factors.  
In the next subsection I will review the L2 production of assibilated rhotics.  
3.2 L2 production of assibilated rhotics 
Rhotics in general have been categorized as difficult sounds to produce for both L1 
(Bosch, 1983; Carballo and Mendoza, 2000; Jiménez, 1987) and L2 learners (Colantoni 
and Steele, 2007, 2008; Face, 2006; Major, 1986; Rafat, 2008; Reeder, 1998; 
Waltmunson, 2005; as cited in Ruiz-Peña et al., 2015, p. 297). 
The unity of rhotics as a class is questionable and they have been reported to 
alternate with fricatives (Solé, 1992, 1998, 2002). The fact that they have been 
diachronically grouped into the rhotic class has been attributed to their 
orthographic representation, such as the letter <r> by Ladefoged and Maddieson 
(1996). Because of their varied acoustic nature, assibilated_fricative rhotics 
provide an excellent opportunity for comparing [equivalence classification in] D2 
and L2 [imitation and acquisition] (Ruiz-Peña et al., 2015, p. 288). 
Although assibilate rhotics “have traditionally been classified as rhotics (Ladefoged and 
Maddieson, 1996; Quilis and Carril, 1971)” (Ruiz-Peña et al., 2015), assibilated and 
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fricative8 rhotics are “compared to palato-alveolar sibilants because of their articulatory 
and acoustic similarity (Colantoni, 2006; Hall, 1997; Maddieson, 1984; Solé, 2002)” 
(Ruiz-Peña et al., 2015, p. 288). Moreover, “the data from Rafat (2015) have suggested 
that they might exhibit acoustically both assibilation and rhoticity” (Ruiz-Peña et al., 
2015, p. 288). Due to their dual nature, learners categorize them as either a sibilant or a 
rhotic depending on the characteristics of the first language (Rafat, 2015). Rafat (2015) 
studied the production of Mexican Spanish assibilated rhotics by naïve English speakers 
in an auditory-only and auditory-orthographic condition. During testing, the participants 
in the auditory-only condition were presented only with the auditory input and images for 
the matching words; in the auditory-orthographic condition, the participants were 
presented with the auditory input, matching images and the written words. At testing, 
participants in the auditory-only condition showed a significantly higher rate of sibilant 
production in comparison with the auditory-orthographic group, in particular [ʃ] 
production (36.84% and 1.36%, respectively). The same participant group in the 
auditory-orthographic condition also produced a significantly higher rate of assibilated 
rhotics (23.13% vs. 0% respectively) and other rhotics (42.86% and 9.65%, respectively). 
In other words, assibilated rhotics were generally mapped onto sibilants and rhotics in the 
auditory-only input, but they were mostly mapped onto rhotics including assibilated 
rhotics. The quantitative patterns showed in the auditory-orthographic input. 
Furthermore, the stimuli showed that the higher degree of assibilation in the rhotics 
resulted in a higher rate of assibilated rhotic production in the auditory-orthographic 
condition. Rafat (2015) argued that rhoticity is the less salient feature of assibilated 
rhotics. However, exposure to <r> makes the less salient rhotic feature of assibilated 
rhotics more salient for the learner. Depending on the degree of assibilation in the input, 
exposure to <r> could result either in a higher rate of assibilated rhotic production in the 
participants or in transfer effects overriding the input, yielding a higher rate of English 
approximant rhotic production. In the current study, I compare the auditory imitation of 
                                                 
8
 The term assibilated/ fricative rhotic was used interchangeably by some, however in this study I 
exclusively use the term assibilated rhotic. 
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Ecuadorian Spanish assibilated rhotics by Andalusian speakers with those reported in 
Rafat (2015). 
3.3 Effect of extralinguistic factors on D2 acquisition 
The effects of several extralinguistic factors, such as age of acquisition (e.g., Bortoni-
Ricardo, 1985; Tagliamonte and Molfenter, 2007; Trudgill, 1981; Berthele, 2002; as cited 
in Gomez, 2020), length of residence (e.g., Kerswill, 1994; Tagliamonte and Molfenter, 
2007; Trudgill 1986; as cited in Gomez, 2020), social identity (e.g., Foreman, 2003; 
Ivars, 1994; Omdal, 1994;), degree of interaction in the context with others D2 speakers 
(Bortoni-Ricardo, 1985; Tagliamonte and Molfenter, 2007), motivation and attitude 
(Kerswill, 1994; Omdal, 1994), and occupation (Bortoni-Ricardo, 1985; Kerswill, 1994; 
Ivars, 1994; Noulijävi, 1994), have been studied in D2 acquisition. There is no consensus 
on the potential effects of many of these factors. Similarly to L2 studies, one of the most 
studied factors is age of acquisition (e.g., Berthele, 2002; Bortoni-Ricardo, 1985; 
Chambers, 1992; Foreman, 2003; Kerswill, 1994; Ivars, 1994; Omdal, 1994; Payne, 
1976; Rys, 2007; 1980; Shockey 1984; Sibata, 1985; Tagliamonte and Molfenter, 2007; 
Trudgill, 1981; Well, 1973; as cited in Gomez, 2020). Various ages have been suggested 
as the thresholed value for mastery of a D2 in a native-like manner: “5 years [old] 
(Tagliamonte and Molfenter, 2007), 8 years [old] (Payne, 1980), and 13 years [old] 
(Chambers, 1992)” (Gomez, 2020, p. 7). 
There is also a growing body of literature on the effect of “social identity” on D2 
acquisition and auditory imitation. Omdal (1994), Foreman (2003), Ivars (1994) and 
Stanford (2007, 2008) considered the role of social and national identity in their studies. 
The results of these studies suggest that the individual’s use of the D2 is “affected by the 
extent to which the [individual] identifies with” the D2 dialect variety area or with the 
speakers of the target dialectal variety (Siegel, 2010, p.109). Motivation and attitude may 
also relate to social identity’s significantly affecting D2 acquisition (e.g., Kerswill, 1994; 
Omdal, 1994; and Rys, 2007). For example, Kerswill (1994) and Omdal (1994) looked 
into the effect of attitude, where the D1 (Stril and Setesdal, both rural dialects) has a 
lower prestige than the D2 (Bergen and Kristiansand, both urban dialects), and found a 
significant correlation between the attitudes of speakers towards the target variety.  
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Another social factor studied in D2 acquisition is gender. However, the results with 
respect to this variable are contradictory. While some have not reported a significant 
effect for gender in D2 acquisition (e.g., Ivars, 1994; Keswill, 1994; Nycz, 2011; Rys, 
2007; Shockey, 1984; Vousten and Bongaerts, 1995; and Wells, 1973), others have found 
the opposite (e.g., Bortoni-Ricardo, 1985; Foreman, 2003; MacLeod 2012a; Milroy and 
Milroy, 1998; Noulijärvi, 1994; and Trudgill, 1974). For example, Kerswill (1994) 
examined the effect of gender among many other factors in speakers of the rural Stril 
variety of Norway, who had moved to Bergen city, where a different variety of 
Norwegian is spoken. Bergen and Stril varieties differ in terms of the pronunciation of 
some lexical items and morphological categories (gender, grammatical markers, and 
prepositions), among others. The variables studied included the degree of use of Stril 
lexical items and morphological elements such as <remember> -/hota/ (Stril 
pronunciation) and /hʉskə/ (Bergen pronunciation), the adjustment of a Bergen 
phonological features (schwa lowering, with reference to the quality of the schwa vowel 
/ə/), and the production and perception of phonetic contrast such as <milk> - /mjɛlk/ 
(Stril pronunciation) and /mɛlk/ (Bergen pronunciation). Although the findings provided 
some evidence of the acquisition of the D2 with younger speakers using more Stril, and a 
positive correlation between the level of education and the use of D1, no significant 
differences were reported between males and females in terms of the D1 use. Similarly, 
Nycz’s (2011) sociolinguistic interviews were conducted with adults from Canada who 
later in life moved to New York City, around the neighbouring state of New Jersey. Her 
study focused on the linguistic and social factors that influence the acquisition and 
accommodation of the low back vowel distinction (o) / (oh) and the nonraising (aw) of 
New York City area English. The quantitative patterns showed that males tended to 
reduce Canadian raising and were less prone to embrace a strong (o) / (oh) contrast. 
Specifically, male participants and those from the Western Canadian provinces tended to 
cluster on the low-distance end of the low back vowel distance range.  
Ivars (1994) also found that younger females with the Närpes Finald variety of Swedish 
language used more of the Eskilstuna D2 variant; however, the author attributes the 
findings to the difference in the jobs of males and females. She argued that the younger 
females studied and were involved in jobs like service occupation, which required more 
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language abilities and made them more sensitive to the type of language and variant they 
used than the males in industrial jobs. Nuolijärvi (1994) conducted another study that 
shows significant differences between males and females. He examined the effect of 
social factors on the loss of D1 dialectal features. The participants consisted of migrants 
to Helsinki who moved there as young adults from Ostrobothnia and Savo (Finland) 
between 1965 and 1974. The results showed that male participants maintained D1 
features more consistently than females did. Nuolijärvi, in line with Ivars (1994), 
concluded that young females readily adapt the speech to their new environment. In 
addition, Nuolijärvi considered the possibility that females had “more intense social 
control” than males did due to their types of occupations. 
MacLeod (2012a) examined the degree of convergence on six phonetic and phonological 
differences between Buenos Aires Spanish and Madrid Spanish. She looked at both male 
and female speakers of Buenos Aires who had been living in Madrid, Spain, for about 2 
to 2.5 years. While the main goal of the experiment was to examine the effect of 
“salience”, she also found that the difference between females and males was significant: 
females 63.2% of the tokens, while males on 53.8% of the same tokens. Her findings 
showed that: 
the dialectal differences vary in how perceptually salient they are with mean 
accuracy rates for the 6 differences ranging from 24% to 82%, suggesting that the 
variables are not simply salient or not salient, but rather are perceived along a 
continuum of salience. In addition, the study found evidence of interspeaker 
variation in how perceptually salient the 6 dialectal differences were (MacLeod, 
2012a, p. 85). 
The review of the studies above shows that gender may or may not affect D2 acquisition. 
Moreover, while on the surface gender might appear to explain some of the variation in 
D2 production, other aspects such as occupation might be the real reason for the 
differences (Bortoni-Ricardo, 1985; Kerswill, 1994; Ivars, 1994; Noulijävi, 1994). The 
current study examines the effect of gender on auditory imitation of assibilated rhotics by 
Andalusian Spanish-speaking participants. 
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In this chapter I have discussed some of the most prominent L2 speech learning models, 
imitation and D2 speech learning. I have also shown that the L2 acquisition of assibilated 
rhotics has been shown to be difficult for English-speaking L2 learners of Spanish. This 
is relevant to this thesis because one of the goals of the current study is to determine 
whether the the same mechanisms that govern L2 speech learning also underlie the 
auditory imitation of an unfamiliar dialect. Finally, I have described the social factors that 
may affect D2 acquisition. In all, the literature points to the fact that we do not currently 
have a model of D2 speech learning. Moreover, the findings regarding the effect of the 
various extralinguistic factors on D2 speech learning have not been consistent in the past. 
In the next chapter, I will outline my hypotheses and methodology. 
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Chapter 4 
4 Hypotheses and Methodology 
In the preceding chapter, I reviewed the literature related to the L2 and D2 production of 
rhotics and the effect of extralinguistic factors. In this chapter, I present the hypotheses 
and the methodology of my study. The results of this study are presented in chapter 5. 
The study in question involved 31 naïve Spanish speakers from Seville, Spain, who 
completed five tasks. The first task (see Appendix D) consisted of a picture-naming task, 
the second (see Appendix E) and third (see Appendix F) were auditory imitation tasks of 
real and non real Spanish words with no orthography involved, and the fourth (see 
Appendix G) and fifth (see Appendix H) tasks were reading tasks based on Spanish real 
and nonce words. . The picture-naming and reading tasks aimed at determining how 
rhotics are produced in Andalusian Spanish. In particular, I wanted to determine whether 
there is any evidence of assibilated rhotic production in Andalusian Spanish. The purpose 
of the auditory imitation tasks was to determine whether the participants could imitate as 
closely as possible the production of words by a male Ecuadorian Spanish speaker. In all 
tasks, the words were controlled for: (1) the position of the rhotic, trill /r/ and tap /ɾ/ 
within the word, (2) the number of syllables (all bisyllabic), and (3) stress in the word. 
Finally, I asked the participants to fill out a language background questionnaire (see 
Appendix I), where I included questions about their place of residence, level of 
education, degree of contact with other dialectal varieties, and identification of Spanish 
accents among other aspects. 
The rest of the chapter is structured as follows. First, I will present the hypotheses 
(section 4.1); then I will describe the different methodological aspects of the 
experimental design (section 4.2). I will then describe the five picture-naming task 
(section 4.3.1), auditory imitation of real and non real words (sections 4.3.3), real and 
nonce word reading tasks (section 4.3.4), and the questionnaire (section 4.4). When 
describing each task, I will refer to the motivation for the design and the stimuli and 
procedures involved. Finally, I will explain the study protocol (section 4.5). Coming up 
next, I will enumerate my hypotheses. 
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4.1 Hypotheses 
In Chapter 1, the following research questions were stated: (1) Can Andalusian Spanish 
speakers imitate the Ecuadorian Spanish assibilated rhotics? (2) Does knowledge of the 
target words affect Ecuadorian Spanish assibilated rhotic production by naïve Andalusian 
Spanish speakers? And (3) do linguistic and extralinguistic factors, namely position and 
gender play a role in the imitation the Ecuadorian assibilated rhotics by Andalusian 
speakers? 
The hypotheses in this study are as follows: 
 
H1. Based on Rafat (2015) and based on the fact that Andalusian Spanish is 
characterized by sibilants and non-assibliated rhotics (e.g., the tap and the 
trill), it is predicted that in auditory imitation tasks, Andalusian speakers will 
map assibilated rhotics onto sibilants and mostly non-assibilated rhotics, 
namely the tap and trill, as a result of “equivalence classification” (Flege, 
1995, p. 238). There will also be a low rate of assibilated rhotic production. 
 
H2. Nonce words (e.g., Goldinger, 1998; Namy, Nygaard, and Sauerteig, 2002) 
provide a tabula rasa for novel exemplar coding of L2 speech (e.g., Pierce, 
2014). Therefore, building upon Ruiz-Peña et al. (2015, 2018), it is predicted 
that “knowledge of real words will make rhoticity more salient and result in a 
higher percentage production of assibilated rhotics in the [real-word 
imitation] task in comparison with the nonce word [imitation] task” (Ruiz-
Peña et al., 2015, p. 289). Moreover, the rate of sibilant production will be 
higher in the nonce word task than in the real word task. 
 
H3. (i) Based on the mixed results obtained from previous studies in 
sociolinguistics, and L2 and D2 studies (e.g., Trudgill, 1974; Bortoni-
Ricardo, 1985; Lavob, 1900; Milroy and Milroy, 1998; Noulijärvi, 1994; 
Foreman, 2003; Michnowicz, 2007;  Rys, 2007; Hernandez-Campoy, 2008; 
Hernandez-Campoy and Villena Pondosa, 2009; Ruiz-Peña, 2013; and 
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MacLeod, 2012a), it is predicted that , men will produce a higher ratio of 
assibilated rhotics, while women will favor the standard variant following De 
los Heros (2001) and Gómez (2003) results.  
(ii) Based on Toscano Mateus (1953), De los Heros (1997), Argüello (1978), 
Bradley (1998; 1999), Colantoni (2001), Gómez (2003), and Toapanta 
(2016), it is predicted that position will also affect the rate of assibilated 
rhotic production. Specially, Andalusian Spanish speakers will show a higher 
rate of assibilated rhotic in initial position following the results of Toscano 
Mateus (1953), De los Heros (1997), Argüello (1978), Bradely (1998; 1999), 
and Colantoni (2001). 
The next section describes the participants.  
4.2 Participants 
31 participants participated in the study. All participants were native Spanish speakers 
from Seville, Spain. Specifically, there were 15 females and 16 males, aged between 21–
62 years old (mean age was 41.5). They had between 16 to 26 years of education. None 
of the participants had been exposed to the Ecuadorian variety of Spanish prior to the 
study. They were all educated and self-identified as members of the upper-middle class. I 
recruited the participants through emails and at the same time "quota sampling" (see 
Appendix B and C).  
Following Ropero (1998), I classified the participants according to four social variables: 
age, gender,9 and education. In this study only gender was considered. Regarding the 
range of ages of the participants (21–62 years), three groups were distinguished: (1) from 
21–30 years or young adults, (2) from 31 - 45 years or middle-aged adults, and (3) from 
46–62 years or older adults. As for gender, in group 1 there were 5 females and 3 males; 
                                                 
9
 Even though the age variable was not explored in this study, appendix J shows an informative graph 
containing the information regarding the percentage of assibilated rhotic production by age and per task by 
Andalusian Spanish speakers 
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in group 2, 5 females and 9 males; and in group 3, 5 females and 4 males. Due to the 
nature of some tasks that required reading literacy, participants were required to have a 
minimum of primary education. However, all the participants who took part in this study 
had a minimun of 16 years of education. This research focused on medium-educated 
participants as defined by Lamíquiz (Lamíquiz and Cano, 1987; Lamíquiz and 
Carbonero, 1985; Lamíquiz and de Pineda, 1983). 
Two rounds10 of each task of the five following tasks (see Appendices D to H): a picture-
naming task, two imitation tasks (real words and nonce words) and two reading tasks 
(real words and nonce words). They also completed a linguistic background questionnaire 
(see Appendix I). All the participants were Spanish speakers from Seville. Both tasks 
were completed via PowerPoint. During these tasks, the participants heard a word once 
and repeated it to the best of their abilities. The inter-stimuli interval was three and a half 
seconds.  
The target stimuli were produced by a 33-year-old educated male Ecuadorian (Quito) 
Spanish native speaker. The speaker produced the assibilation of the rhotics as clearly as 
possible.  
A digital audio recorder, Olympus LS-7 Linear PCM was used with a unidirectional 
sound-canceling microphone, Olympus ME-52W to record the Spanish-speaking 
participants. I recorded the audio with a sampling rate of 44.1 KHz and 16 bits per 
sample; all audios were stored in WAV format. 
4.3 Tasks 
The following sub-sections present a detailed description of the five tasks presented to 
the participants. The tasks were presented in the following order: picture-naming task 
(T1), auditory imitation of real words task (T2), auditory imitation of nonce-words task 
(T3), real word reading task (T4), and nonce word reading task (T5). A background 
                                                 
10
 Participants were asked to do two rounds of each task with the intention of getting the participant to 
relax and produce the words as naturally as possible.  
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questionnaire was presented at the end of the tasks. Tasks 1, 4, and 5 were conducted in 
order to get “naturalistic” rhotic production data (non-orthographic in T1, and 
orthographic and with orthography in T4 and T5) from the Andalusian participants in 
their D1. In contrast, Tasks 2 and 3 were intended to collect data on how the Andalusian 
participants would imitate Ecuadorian assibilated rhotics (without orthography support) 
produced by the Ecuadorian Spanish speaker (control). Both auditory imitation tasks 
were done via PowerPoint, where the participants would hear a word once and had to 
repeat it immediately to the best of their abilities. The inter-stimuli interval was three and 
a half seconds. The picture naming task was the only task participants had to perform 
before being exposed to the target sounds. This allowed for an analysis of the productions 
before and after exposure of the auditory imitation.  
4.3.1 Picture-naming task (T1) 
In order to get a baseline of spontaneously elicited production, a picture-naming task (see 
Appendix D) was developed using a PowerPoint presentation with images on each slide. 
The presentation contained 89 pictures of which 30 were the target words and 59 were 
fillers. I randomly distributed the pictures that represented the selected words. I designed 
this task in such a manner that would enable me to examine the production of rhotics in 
the Andalusian dialectal variety spoken in Seville. In other words, I wanted to see if there 
was an exclusive production of trills and taps (Hualde, 2005) or if it is possible to find 
assibilated rhotics in the Andalusian variety as it has been the case in Álava, La Rioja, 
Navarra and Aragón, Logroño and Zaragoza (Flórez, 1951; Vidal de Battini, 1951; Boyd-
Bowman, 1953; Llorente Maldonado de Guevara, 1965), all regions of Spain. Likewise, 
if assibilated rhotics were to be found in this dialectal variety, this task would serve to 
find out whether there is any difference between the acoustic features of the D1 
(Andalusian Spanish variety) and D2 (Ecuadorian Spanish variety) assibilated rhotic 
productions. Moreover, during the design of this task, I controlled for two linguistic 
effects: (a) position of the rhotic in the word, and (b) stress on the syllable11, although 
                                                 
11
 + stress refers to preceding stress, while – stress refers to the following stress (see from Tables 1 to 6). 
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this dissertation is only concerned with the effect of position of the rhotic within the 
word. All the target words were bisyllabic. Three positions were taken into consideration: 
word-initial (e.g., <ramo> - ['řa.mo] 'bouquet'), intervocalic (e.g., <perro> - ['pe.řo] 'dog') 
and word-final (e.g., <comer> - [co.'meř] 'eat'). Participants were told they could take as 
much time as they needed to complete this task, but they took between 4 to 8 minutes per 
round. They were instructed to say the name of the objects or actions they saw in the 
picture without any articles or determiners. 
4.3.1.1 Stimuli 
The stimuli for the picture-naming task included 89 easily recognizable images (30 the 
target words and 59 fillers).12 The selected words are considered simple and ‘frequent’13 
(e.g., <burro> ['bu.rro] – ['bu.ro]). 
As shown in Table 1, there were ten bisyllabic words per position in the word. The target 
words within each category were: (1) word-initial, <ramo> - ['ra.mo] 'bouquet', <ropa> - 
['ro.pa] 'clothes', <remo> - ['re.mo] 'rowing', <rata> - ['ra.ta] 'rat', <rana> - ['ra.na] 'frog', 
<raíz> - [ra.'is] 'root', <raíl> - [ra.'il] 'railroad track' <rubí> - [ru.'bi] 'ruby', <rayón> - 
[ra.'ʝon] 'scratch', and <ratón> - [ra.'ton] 'mouse'; (2) intervocalic position,  <perro> - 
['pe.ro] 'dog', <torre> - ['to.re] 'tower', <burro> - ['bu.ro] 'donkey', <barro> - ['ba.rro] 
'mud', <barra> - ['ba.ra] 'kind of bread', <arroz> - [a.'roz] 'rice', <barril> - [ba.'ril] 'keg', 
<corral> - [ko.'ral] 'yard', <jarón> - [xa.'ron] 'vase', and <borrón> - [bo.'ron] 'bolt'; and (3) 
word-final position, <ámbar> - ['am.baɾ] - 'amber', <súper> - [ˈsu.peɾ] 'cool', <púber> - 
['pu.beɾ] 'pubescent', <dólar> - ['do.laɾ] 'dolar', <sónar> - ['so.naɾ] 'sonar', <hablar> - [a. 
'blaɾ] 'to speak', <comer> - [ko.'meɾ] 'to eat', <medir> - [me.'diɾ] 'to measure', <bailar> - 
[baj.ˈlaɾ] 'to dance', <beber> - [be.ˈbeɾ] 'to drink'. 
                                                 
12
 Among the 59 fillers there are 36 fillers words with –dr (12 words) and –tr (24 words) (see Table 2). The 
incorporation of these words was made with the intention of a possible future analysis of these words. 
13
 I tried to look for frequent words with respect to the stimuli in the auditory imitationand reading of real 
words, however, it was not always possible due to the consideration of controlling for the position and 
stress, previous vowel etc. 
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Table 1: Picture naming task: the target words 
Word-initial Intervocalic  Word-Final  
+ stress - stress + stress - stress + stress - stress 
ramo raíz arroz perro hablar ámbar 
ropa rubí barril torre comer púber 
remo raíl corral burro medir súper 
rata rayón jarrón barro  bailar dólar 
rana ratón borrón barra beber sónar  
The fillers included in this task were 59 bisyllabic words. Also, they included 49 words 
with rhotics, mostly words with an /r/ in the word-medial coda position (e.g., <norte> 
ˈnorthˈ), 12 words with /-dr/ (e.g., <dragón> ˈdragonˈ), and 24 words with /-tr/ sound 
(e.g., <postre> ˈdessertˈ) (see Table 2). The fillers also included other words with no 
rhotic sound. I randomly mixed all the fillers (see Table 2); and 10 other words with no 
rhotic sound. 
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Table 2: Picture naming task: fillers 
Word-initial  Intervocalic 
(coda) 
/dr/ /tr/ Others 
inri Norte madre postre potro nube 
runrún Arco madrid patrón dentro nieve  
pinrel14 Perla mandril filtro centro casa 
 Cerdo ladrón cuatro trenes luna 
 Barba padre ostra trepó mesa 
 Portal piedra detrás tritón  foca 
 Dorsal hiedra letras trono hoja 
 Formal cuadro cctriz trece bolsa 
 cordon andrés metro traje cazo 
 carton londres litro tragón lápiz 
  dragon centro Treinta limón 
  droga estrés Trotó 
 
 
4.3.2 Auditory imitation of real words task (T2) 
In order to collect D2 auditory imitation data production by Andalusian Spanish speakers, 
I designed both (1) a real (2) a nonce word auditory imitation of real word tasks (see 
Appendix E) using a PowerPoint presentation with a number and an image icon of a 
speaker on each slide. The numbers on the slides were just a guide, and the words were 
played automatically. The words were recorded using the free audio editor and recorder 
                                                 
14 Pinrel: pie (foot). 
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program Audacity (2.0.5). The presentation consisted of 146 real Spanish words, of 
which 30 were the target words and 116 fillers.15 The aim of the auditory imitation real 
word tasks was two-fold. First, following Rafat (2015) results, I wanted to test whether 
“equivalence classification” (Flege, 1995, p. 239) in D2 speech acquisition works in the 
same fashion as in L2 acquisition. If so, the rate of assibilated rhotic, sibilant and other 
rhotic productions by Andalusian Spanish speakers would be similar to the English 
speakers' productions as found in Rafat (2015). Second, I would be able to test whether 
Andalusian Spanish speakers knowledge of the target words affects the production of 
assibilated rhotic.  
Regarding the design of the task, the same two linguistic factors which were mentioned 
in section 4.3 were considered: (1) position of the rhotic in the word, and (2) stress on the 
syllable (all words were bisyllabic). As mentioned before, only the position of the rhotic 
within the word was later analyzed.  
Speakers took 15-20 minutes on average to complete both rounds. The task was presented 
using PowerPoint. The presentation had an audio file for each slide with an interstimuli 
interval of three and a half seconds. The audio file was automatically played when the 
slide appeared. 
4.3.2.1 Stimuli 
The stimuli for the auditory imitation of real words task consisted of the same stimuli as 
those for, the picture-naming task (section 4.3.1). Table 3 contains the stimuli, which is 
composed of ten bisyllabic words per category.  
 
                                                 
15
 Among the 116 fillers there are 60 fillers words with –dr (30 words) and –tr (30 words) (see Table 3). 
The incorporation of these words was made with the intention of a possible future analysis of these words. 
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Table 3: Auditory imitation of real words task: the target words 
Word-initial Intervocalic  Word-Final  
+ stress - stress + stress - stress + stress - stress 
remo rubí borré birra poder dólar 
risa ramón morral parra calar sónar 
ropa  rape cerró taro sabor fúcar 
rusa robe carril porro licor lémur 
ruta rosé barrí burro pulir césar 
The target words within each category were as follows: (1) word-initial positions, 
<remo> - [ˈre.mo] 'rowing', <risa> - [ˈri.sa] 'laugh', <ropa> - [ˈro.pa] 'clothes', <rusa> - 
['ru.sa] 'Russian', <ruta> - ['ru.ta] 'route', <rubí> - [ru.ˈbi] 'ruby', <Ramón> - [ra.ˈmon]  
'Ramón', <rapé> - [ra.'pe] 'snuff', <robé> - [ro.'be] 'stole', <rosé> - [ro.'se] 'flushed/ rosy-
cheeked'; (2) intervocalic position, <birra> - [ˈbi.ra] 'beer', <parra> - [ˈpa.ra] 'vine', 
<tarro> - [ˈta.ro] 'jar', <porro> - [ˈpo.ro] 'joint', <burro> - [ˈbu.ro]  'donkey', <borré> - 
[bo.ˈre] 'erased', <morral> - [mo.ˈral] 'haversack', <cerró> - [se.'ro] 'closed', <carril> - 
[ka.'ril] 'rail', <barril> - [ba.ˈril] 'barrel'; and (3) word-final positions, <dollar> - [ˈdo.lar] 
'dollar', <sónar> - [ˈso.naɾ] 'sonar', <fúcar> - [ˈfu.kaɾ]16, <lémur> - [ˈle.muɾ]  'lemur', 
<Cesar> - ['se.saɾ] ' Cesar', <poder> - [po.ˈdeɾ]  'power', <calar> - [ka.ˈlaɾ] 'soak through', 
<sabor> - [sa.'boɾ] 'flavor', <licor> - [li.koɾ] 'liqueur', <pulir> - [pu.ˈliɾ] 'polish'. 
  
                                                 
16
 Fúcar: very rich man and landowner/ family of German bankers of the XV and XVI centuries. 
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Table 4: Auditory imitation of real words task: fillers 
Word-initial 
Intervocalic 
(coda) 
/dr/ /tr/ Others 
inri cargó pondré landre17 atríl trinan lobo ostra 
jonrón terco landrá druso18 tramé filtré mote llamé 
honra parte andrés drenó patrón estrés table pilló  
isra19 puerta drené madre mitró20 trono gel  habla 
honró mordí dragón adró21 potro litro pez gluten 
enrió tardé droga tundra trola trece fumó beca  
enrié22 partí hidra23 medré antro trace llanta toldo 
honré marco perdí mandra24 trama sastre biblia maná  
runrún perdí saldrá cidra nutrí castró folio  fajó  
pinrel barco drogó dragó trizó centré fin  tan 
                                                 
17  Landre and landré: 1. Inflammatory swelling, the size of an acorn, of a lymph node, usually in the 
neck, armpits and groin. 2. Hidden bag that was made in the cloak or dress to carry hidden money. 3. 
to express disdain, contempt, contempt, bad wishes, etc., towards the person to whom it is addressed.  
18
 Druso: A person belonging to a Fatimid Islamic religious group that inhabits some regions of Syria, 
Israel and Lebanon. 
19
 Isra: short for Israel (person name). 
20
 Mitró (past tense): to grant and impose a mitre. 
21
 Adró (past tense): to distribute water for irrigation. 
22
 Enrié and enrió (past tense): to soak flax, hemp in water for a few days for maceration. 
23
 Hidra: freshwater invertebrate. 
24
 Mandra: sheepfold where shepherds gather. 
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Word-initial 
Intervocalic 
(coda) 
/dr/ /tr/ Others 
  saldré pudra tendrá trotó jefe lomo 
  droma25 drama antrax metro zafé tos  
  ladró drupá26 ultra entró lápiz llave 
  ladrón fedrí27 otra atroz plato subí  
  cedro sandra catre terco boté mal 
      callé fuga   
      mano malla 
      gasto  domé  
 
Also, the fillers were composed of 80 words which included mostly rhotic sounds in 
other positions (e.g., <honró> ˈhonouredˈ, 30 with /-dr/ <terco> ˈstubbornˈ, and 30 with /-
tr/<dragón> ˈdragonˈ, and <atríl> ˈstandˈ) (see Table 4). There were also 36 other filler 
words that did not have any rhotic sound. All the fillers (Table 4) were randomized with 
the target words. 
 
4.3.3 Auditory imitation of nonce word task (T3) 
I designed this task following the same reasoning as in section 4.3, with the difference 
that this was an auditory imitation of nonce word task instead of real words (see 
Appendix F). Nonetheless, the principles and goals considered for tasks 2 and 3 are the 
same. The purpose of the task was to determine if the lack of recognition of the nonce 
                                                 
25
 Droma: in Nordic mythology, the second chain created by the Æsir to stop the great wolf Fenrir. 
26 Drupá: fruit of the fleshy mesocarp and woody endocarp and only one seed; e.g, peach and plum. 
27
 Fedrí: green fish, fredi or fredí that inhabits the coasts of the eastern Atlantic Ocean. 
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words would trigger Andalusian Spanish speakers to produce a higher rate of sibilants 
and a lower rate of assibilated rhotics. For this task, a similar PowerPoint presentation 
used in the imitation of real words was shown, with the difference that the stimuli were 
nonce words. The presentation consisted of 146 nonce words, including 30 target words 
and 116 fillers. 
The goal of the task was to test whether Andalusian Spanish speakers would be able to 
imitate the Ecuadorian Spanish assibilated rhotic sound in a nonce word task or whether 
they would produce sibilants instead. In order to conduct the task, I asked the Andalusian 
Spanish speakers to fulfill a Spanish nonce words listen-and-repetition task. I told them 
they would listen to nonce words as to avoid conscious sound mappings, and that they 
needed to repeat them immediately. 
Similarly, as a linguistic factor, only the position of the rhotic in the word was considered 
Moreover, the task took between 15-20 minutes for both rounds. I used PowerPoint with 
auto-play audio files attached to each slide and an interstimuli interval between slides of 
three and a half seconds. 
4.3.3.1 Stimuli 
Regarding the words chosen, they included the same positions as the words used 
previously in tasks 1 and 2 (section 4.3.1 and 4.3.2). Table 5 shows that the stimuli 
without fillers, included ten bisyllabic words for eachposition (word-initial, intervocalic 
and word-final) and in addition sorted by stress, thus having five + stress and five – 
stress. 
The target words within each category were as follows: (1) word-initial position,  <refo> 
- [ˈre.fo], <rube> - [ˈru.be], <riga> [ˈri.ga], <renu> [ˈre.nu], <raca> - [ˈra.ka], <rogú> - 
[ro.ˈgu], <refó> - [re.ˈfo], <raní> - [ra.ˈni], <ricú> - [ri.ˈku]; (2) intervocalic position, 
<porre> - [ˈpo.re], <hurri> - [ˈu.ri], <lerra> - [ˈle.ra], <tarre> - [ˈta.re], <lirra> - [ˈli.ra], 
<firrá> - [fi.ˈra], <nerró> - [ne.ˈro], <murrí> - [mu.ˈri] <nurró> - [nu.ˈro], <carrí> - 
[ka.ˈri]; (3) word-final position, <júpir> - [ˈxu.piɾ], <létar> - [ˈle.taɾ], <cásor> - [ˈka.soɾ],  
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<cáfor> - [ˈka.foɾ],  <sígur> - [ˈsi.guɾ], <liper> - [li.ˈpeɾ], <dafer> - [da.ˈfeɾ], <padur> 
[pa.ˈduɾ], <zater> - [sa.ˈteɾ], <jalor> - [xa.ˈloɾ]. 
Table 5: Auditory imitationnonce word task: the target words 
Word-initial Intervocalic  Word-final  
+ stress - stress + stress - stress + stress - stress 
Refo rogú  porre firrá liper júpir 
Rube refó hurri nerró dafer létar 
Riga raní lerra murrí padur cásor 
renu  rupá  tarre nurró zater cáfor 
Raca ricú lira carrí jalor sígur 
116 bisyllabic filler words were also chosen. Specifically, 80 of these fillers had a rhotic 
sound: (e.g., <lumra>, <lirgó>, <drupó>, and <trosa>) (see Table 6). There were also 36 
other words with no rhotic sound. All fillers were randomized with the target words. 
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Table 6: Auditory imitationnonce word task: fillers 
Word- 
initial 
Intervocalic 
(coda)  
/dr/ /tr/ others 
lumra lirgó drupó drino tropú trosa zombon moan 
golre lurmé drimá draje tradé trefo loifu naami 
sinra tarfá drosá dregu trifó trumi mul zop 
posra tergó drepé draso trosú trespa astog abce 
bunru dersó dridó drote trití trodo jófa blaspo 
donrí nurpe hondrí pomtre pultrú zultre paxfi llejal 
pulrá jarfu uldró jisdra gantré moltre fezá gafu 
calré sorme fesdrá gondri listrá deptro jul onmex 
filró cerla fisdrí ñundro lostró pestra llopí omlan 
denrí jirtu galdró gasdre dintró canter fangué dolpa 
  nudrá nedre kitró utro fueya nat 
  badré lodri tutrá hatru mif bizú 
  zodró dedru etrí mitri moltre pizlo 
  sadró midra fetrún notru guybla mofsú 
  jedrú tadro batré latre luhom bliapa 
      feheje tebó 
      temlla gaox 
      julmú sot 
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4.3.4 Reading task: real (T4) and nonce (T5) words 
In order to better build a baseline for how Andalusian Spanish speakers produce rhotics 
in their Andalusian Spanish variety, in addition to the picture-naming task, I designed 
real and nonce word reading tasks. I presented the participants with a sheet of paper 
containing a list of the real words, and then another sheet of paper containing first the list 
of nonce words (see appendices G and H). These two tasks contained the same words (30 
the target words and 116 fillers per task), which were described previously for the 
auditory imitation of real and nonce Spanish words (sections 4.3.2 and 4.3.3). I did not 
tell the participants that the list of words given in these tasks (reading) were the same 
words they just heard in the previous task. Participants were just told whether the words 
were real or not. The participants took between 5 and 7 minutes per round to complete 
the two reading tasks. 
4.3.4.1 Stimuli 
Each list had 146 words (30 the target words and 116 fillers). Table 3, Table 4, Table 5, 
and Table 6 above contain the stimuli used. 
4.4 Linguistic background questionnaire 
The last requirement was a linguistic background questionnaire (Appendix I) composed 
of questions about the gender, age and education of the participants, their contact with 
other Spanish varieties, and their personal opinion about the Spanish variety they spoke, 
among other considerations.  
4.5 Testing protocol 
I interviewed and recorded participants individually in a quiet room in Seville (Spain). 
Each recording lasted approximately an hour and a half. All participants were informed 
orally and in writing about the process to be followed, the general goals of the study, and 
the confidentiality issues (see Appendix B). At the beginning of the experiment, the 
Andalusian Spanish participants were not fully informed about the real purpose of the 
study, which was to determine how they would produce assibilated rhotics in auditory 
imitation tasks. Moreover, I did not instruct them to specifically focus on imitating the 
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rhotic sounds; instead, I told them to imitate the sounds of the target speaker as closely as 
possible. The consent forms were presented individually. The picture-naming task and 
the reading tasks were designed to examine rhotic production in Andalusian Spanish. 
Finally, the background linguistic questionnaire was presented with the goal of obtaining 
information about the participants. 
The picture-naming task took approximately 8 to 10 minutes, the auditory imitation of 
Spanish real and nonce words tasks took between 15 and 20 minutes (two rounds per 
task), and the reading of real and nonce Spanish word tasks took around 5 to 7 minutes 
(two rounds per task). Between each task, I gave every participant a 5-minute break. 
These breaks could be extended a few more minutes if participants requested it. 
Likewise, before each task, participants were offered a brief description of the 
instructions to carry them out properly. The instructions given in Spanish were 
enunciated one by one before each task (see Appendices D to H). For the picture-naming 
task, the instructions were as follows: “Now you will be shown a PowerPoint with 
embedded images. There are 89 slides, each with an image. Please say in one word what 
the image represents”. For the the auditory imitation real word task, these were the 
instructions: “In this task you will hear words produced by a speaker of a different variety 
of Spanish than your own. You will be shown this task through a PowerPoint 
presentation in which the audio files of these words are embedded in the slides. You will 
hear each word once and then be asked to repeat it. In total you will be shown 146 words. 
The words are taken from the RAE (Real Academia Española). The exercise needs to be 
repeated twice”. For the auditory imitation nonce word task, instructions were similar to 
task 2 with the difference that the Andalusian Spanish participants were told that the 
words were made up words. For the reading real words task, the participants were told: 
“Now you will be shown two lists of 146 real words and then one of nonce words. You 
are required to read the lists twice”28. For the reading nonce word task, instructions were 
the same as in task 4, but this time, they specified that the reading words were made-up 
                                                 
28
 The participants were asked to repeat the tasks twice in order to keep them relaxed and to obtain a more 
natural production. 
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words. As for the questionnaire the participants were instructed as follows: “Please read 
the questions and answer them”. I gave the instructions in such a way as to minimize the 
possibility that the Andalusian Spanish participants could know the focus of the study, 
that is, the production and imitation of assibilated rhotics, and discover the goal of the 
study. 
Following the completion of the five tasks and the questionnaire, the Andalusian Spanish 
participants were debriefed, both in written and verbal forms, about the real objective of 
the experiment. Once the Andalusian Spanish participants knew the real objective of the 
study, they were given the opportunity to reconsent or withdraw their consent to use their 
data. All the participants reconsented.This chapter has provided the hypotheses and 
described the methodology used in this study. The next chapter will provide an overview 
of the data analysis and the results.  
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 Chapter 5 
5 Data analysis and results 
The previous chapter outlined the hypotheses and the methodology used in order to test 
the hypotheses in section 4.1. This chapter describes the data analysis, reports the results 
obtained, and evaluates the hypotheses described in chapter 4.  
The order of the tasks presented to the participants were as follows: (1) picture-naming 
task (section 4.3.1), (2) auditory imitation of real and nonce word tasks (section 4.3.3), 
(3) real and nonce word reading tasks (section 4.3.4), and (4) the background 
questionnaire. However, the order of tasks presented in this section is slightly different, 
following the narrative of chapters 2 and 3. First, I will report on the results of the 
picture-naming task (section 5.2.1) and the real and nonce word reading tasks (section 
5.2.2), since I conducted these tasks to elicit the rhotic production in Andalusian Spanish 
(D1). Second, I will report the data form the Ecuadorian Spanish target stimuli29 (section 
5.3). Then, I will report the results of the auditory imitation of real and nonce word tasks 
(section 5.4.1). 
5.1 Data analysis 
9,293 tokens were analyzed acoustically in Praat (Boersma and Weenink, 2014). The 
Ecuadorian Spanish target produced 120 tokens (30 tokens per task), while the number of 
tokens produced by the Andalusian Spanish speakers varied for each task: 1,860 tokens in 
picture-naming task, 1,852 tokens in auditory imitation of real word task, 1,860 in 
auditory imitation of nonce word task, 1,860 in real word reading task, and 1,861 in 
nonce word reading task. All the target words considered in these tasks produced by the 
Ecuadorian Spanish speaker (target) contained an underlying tap or trill. Based on the 
fact that in Ecuadorian Spanish the tap is produced as a tap and the trill as an assibilated 
                                                 
29 The segmentation and labelling of the tokens produced by both the participants and the Ecuadorian 
Spanish speaker (the target stimuli) were conducted in the same manner. 
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rhotic, the analysis of the target words in the imitation tasks will only consider the target 
words with an underlying trill in word-initial, intervocalic and word-final position. 
The target assibilated rhotics were produced both as an assibilated rhotic and as a number 
of different sounds by the participants. The author, who is a native speaker of Andalusian 
Spanish from Seville, Spain, coded and analyzed the data. The data were analyzed based 
on a combination of an auditory and acoustic analysis in Praat. Segmentation and 
labelling of the tokens were done manually based on spectrograms and waveforms in 
Praat. Productions of the target segments were categorized as follows: (a) the assibilated 
rhotics [r̆] (e.g., Bradley, 1999; Lipski, 1994; Quilis, 1999; Widdison, 1998); (2) the trill 
[r] (Ladefoged and Maddieson, 1996; Blecua Falgueras, 2001; Thomas, 2010, Hualde, 
Olarrea, Escobar and Travis,, 2010), (3) the tap [ɾ] (Ladefoged and Maddieson, 1996; 
Blecua Falgueras, 2001; Thomas, 2010; Hualde et al., 2010), (4) fricatives (Ladefoged 
and Maddieson, 1996; Shadle, 1990; Stevens, 1971), such as the voiceless palato-alveolar 
sibilant [ʃ] (Ladefoged and Maddieson, 1996; Jiménez, 1999; Hernández Gil, 2007; 
Hualde, 2005), and voiceless alveolar sibilant [s] (Ladefoged and Maddieson, 1996; 
Thomas, 2010) and (5) the ‘other’ category. The other category included the following 
sounds: (1) segments including voiced such as, [b, d, g], a voiceless alveolar stop [t],  a 
voiced palatal approximant [j], a voiced alveolar lateral approximant [l], a voiced alveolar 
nasal [n], a voiced dental fricative [ð], a voiced velar fricative [ɣ], a close front 
unrounded vowel [i], a voiceless uvular fricative [χ], a voiceless labiodental fricative [f], 
a voiceless postalveolar affricate [ʧ͡], a voiced palatal fricative [ʝ]; (2) a combination of a 
rhotic sounds followed by a fricative sound such as a voiced alveolar tap followed by a 
voiceless alveolar fricative [ɾ+s], a voiced alveolar trill followed by a voiceless 
postalveolar fricative [r+∫], a voiced alveolar tap followed by a voiceless postalveolar 
fricative [ɾ+∫], a voiced alveolar tap followed by a voiced postalveolar fricative [ɾ+ʒ], a 
voiced alveolar approximant followed by a voiceless alveolar fricative [ɹ+s], a voiced 
alveolar approximant followed by a voiceless postalveolar fricative [ɹ+∫], a voiced 
alveolar approximant followed by a voiced alveolar fricative [ɹ+z]; (3) a combination of a 
rhotic sound followed by other consonants such as a voiced alveolar tap followed by a 
voiced velar stop [ɾ+g], voiced alveolar trill followed by a voiced velar stop [r+g], a 
voiced alveolar tap followed by a voiced alveolar trill [ɾ+r], a voiced alveolar tap 
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followed by a voiced labial-velar approximant [ɾ+w], a voiced alveolar tap followed by a 
voiceless postalveolar fricative [ɾ+∫], a voiced alveolar tap by a voiceless postalveolar 
fricative and by a voiced alveolar tap followed [ɾ+∫+ɾ], a voiced alveolar tap followed by 
a voiced alveolar lateral approximant [ɾ+l]; and (4) a combination of a consonant or a 
vowel sound followed by another consonant such as voiceless dental fricative followed 
by a voiced postalveolar fricative [θ+ʒ], a voiceless postalveolar fricative followed by a 
voiced alveolar tap [∫+ɾ], a voiced velar stop followed by a voiced postalveolar fricative 
[g+ʒ], a voiced alveolar stop followed by an assibilated rhotic [d+ř], a voiceless alveolar 
stop followed by a voiced alveolar tap [t+ɾ], a voiceless alveolar stop followed by an 
assibilated rhotic [t+ř], a voiced alveolar stop followed by voiced alveolar tap [d+ɾ], a 
voiceless alveolar stop followed by a voiceless postalveolar fricative [t+∫], a voiceless 
alveolar stop followed by a voiced alveolar approximant [t+ɹ], a voiced velar stop 
followed by a voiced alveolar trill [g+r], a voiced velar stop followed by a voiced 
alveolar stop [g+d], a voiceless postalveolar fricative followed by a voiced alveolar trill 
[∫+r], a voiced alveolar stop followed by a voiced alveolar trill [d+r], a voiced 
postalveolar fricative followed by a voiced alveolar tap [ʒ+ɾ], a voiceless alveolar 
fricative followed by a close back rounded vowel [s+u], a voiced alveolar fricative 
followed by a voiced alveolar approximant [z+ɹ], a voiceless alveolar fricative followed 
by a voiced alveolar approximant [sɹ], and a voiceless alveolar stop followed by a 
voiceless postalveolar fricative and by a voiced alveolar tap [t∫ɾ]. 
The figures below are examples of the different auditory imitation realizations of the 
Ecuadorian assibilated rhotics as produced by the Andalusian Spanish speakers auditorily 
imitating the Ecuadorian speaker. Figure 1 illustrates an example of a trill production of 
the target assibilated rhotic in the word <birra> [ˈbi.ra]. Trills are characterized by 
opening (dark intervals on the spectrogram) and closures (light gaps on the spectrogram) 
and are typically between 80-180ms long in Spanish (Alkhudidi, Stevenson, and Rafat, 
2020). 
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Figure 1. Sample spectrogram of the word <birra> - ['bi.ra] ‘beer’ in a reading task 
(real words). The duration of the trill is 141ms, as indicated by the two bottom 
marks in the time axis. 
Figure 2 illustrates an example of a tap production in the word <pero> [pe.ˈɾo] ‘but’. The 
tap appears as a gap and is usually between 20-40ms long in Spanish (Alkhudidi et al., 
2020). The intensity line also has a v-shape. 
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Figure 2. Sample spectrogram of the word <pero> - ['pe.ɾo] ‘but’. The duration of 
the tap is 40ms as indicated by the two bottom marks in the time axis. 
Figure 3 illustrates an example of a voiceless palato-alveolar sibilant [ʃ] production in the 
word <sónar> ['so.naʃ] ‘sonar’. 
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Figure 3. Sample spectrogram of the word <sónar> - ['so.naʃ] ‘sonar’ in the imitation 
task (real words). The duration of the voiceless postalveolar fricative is 181ms as 
indicated by the two bottom marks in the time axis. 
Figure 4 shows a voiceless alveolar sibilant [s] <sónar> ['so.nas] ‘sonar’. 
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Figure 4. Sample spectrogram of the word <sónar> - ['so.nas] ‘sonar’ in the 
imitation task (real words). The duration of the voiceless alveolar fricative is 292ms 
as indicated by the two bottom marks in the time axis. 
Figure 5 illustrates a voiced alveolar sibilant [z] <birra> ['bi.za] ‘beer’. 
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Figure 5. Sample spectrogram of the word <birra> - ['bi.za] ‘beer’ in the imitation 
task (real words). The duration of the voiced alveolar fricative is 102ms as indicated 
by the two bottom marks in the time axis. 
Figure 6 illustrates a voiced postalveolar fricative [ʒ] <rogú> [ʒo.'gu]. Following 
Hagiwara (2009), sibilants are the loudest fricatives. The spectrogram for [ʃ] is darker 
than [s] and “most of its energy concentrated in the F3-F4 range” (Hagiwara, 2009, para. 
42). 
The darkest part of [s] noise is at the top of the spectrograms and is centered 
(darkest) above 8000 Hz […] [ʃ] on the other hand, while almost as dark, has 
most of its energy concentrated in the F3-F4 range […] [z] and [ʒ] differ from 
their voiceless counterparts by (a) lesser amplitude of frication, (b) shorter 
duration of frication and (c) a voicing bar across the bottom. (Hagiwara, 2009, 
para. 42) 
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Auditory imitation realizations were categorized as assibilated rhotics if the spectrogram 
was characterized by noise but sounded like an assibilated rhotic. That is, there was both 
an ‘r’-like and a hissing ([ʃ]-like quality) in the segment. 
 
 
Figure 6. Sample spectrogram of the word <rogú> [ʒo.'gu] in the imitation task 
(nonce words). The duration of the voiced postalveolar fricative is 90ms as indicated 
by the two bottom marks in the time axis. 
Figure 7 illustrates an example of the spectrogram of an assibilated rhotic realization in 
the word <sónar> [ˈso.nař] ‘sonar’ in the imitation task (real words). 
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Figure 7. Sample spectrogram of the word <sónar> - ['so.nař] ‘sonar’ in the 
imitation task (real words). The duration of the assibilated rhotic is 212ms as 
indicated by the two bottom marks in the time axis. 
Figure 8 illustrates an example of the other category, namely a voiced alveolar lateral 
approximant [l] in the word <raní> - ['la.mi]. “[l] is characterized by faint formants at (a) 
low frequency and (b) about 1000-1500 and 2500-3000 Hz, followed by an abrupt change 
in amplitude when the tongue tip breaks away” (Kirby, 2012). 
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Figure 8. Sample spectrogram of the word <raní> - ['la.mi] (mispronunciation). In 
the imitation of task (real words). The duration of a voiced alveolar lateral 
approximant is 117ms as indicated by the two bottom marks in the time axis. 
The data were introduced into the programming language Python and analyzed using its 
suite of statistical and numerical packages (Van Rossum and Drake, 1995, 2011; Tosi, 
2009; Seabold and Perktold, 2010, Van der Walt, Colbert and Varoquaux, 2011; 
McKinney, 2012; Virtanen, Gommers, Oliphant, Haberland, Reddy, Cournapeau and Van 
der Walt, 2020). In order to segment the spectograms, label the tokens, and measure the 
assibilated rhotic sounds produced by Andalusian Spanish speakers, every token was 
inspected and manipulated in Praat. 
5.2 Andalusian Spanish rhotic production 
In this section, I will report on the picture-naming and reading tasks, which were elicited 
in order to determine how rhotics are produced in Andalusian Spanish. Figure 1 and 
Figure 2 are the spectrograms for the words to <birra> ['bi.ra] ‘beer’, and <pero> ['pe.ɾo] 
‘but’, which exemplify the most usual production of the rhotics according to their 
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position in the word in the Andalusian variety. The tap is characterized by a short 
duration, a gap and a v-like intensity curve on the spectrogram and the trill is 
characterized by a number of openings (dark intervals) and closures (light intervals) and a 
longer duration. Figure 10 represents the spectrogram for the word <sónar> ['so.nar] 
‘sonar’ that shows the free variations between the tap and the trill. Figure 9 to Figure 11 
exemplify spectrograms of the words <dólar> [ˈdo.laɾ] ‘dollar’, <sónar> [ˈso.nar] ‘sonar’, 
and <sónar> [ˈso.nař] ‘sonar’ in the picture maning task, respectively, while the Figure 
12 exemplifies the word <birra> [ˈbi.řa] ‘beer’ in the reading words task (real words), 
although, There was also evidence of assibilated rhotic production, where there was 
evidence of noise/frication on the spectrogram and the sound was characterized both by 
an ‘r’-like quality and a hissing/sibilant sound. However, assibilated rhotics were only at 
a rate of 4.35% of all productions. Figure 11 and Figure 12 are the spectrograms for the 
word <sónar> ['so.nař] ‘sonar’ and in <birra> ['bi.řa] ‘beer’, which exemplify the 
production of the assibilated rhotic in the picture naming task and in the reading words 
task (real words). 
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Figure 9. Sample spectrogram of the word <dólar> - ['do.laɾ] ‘dollar’ in the picture-
naming task. The duration of the tap is 63ms, as indicated by the two bottom marks 
in the time axis. 
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Figure 10. Sample spectrogram of the word <sónar> - ['so.nar] ‘sonar’ in a picture-
naming task. The duration of the trill is 212ms, as indicated by the two bottom 
marks in the time axis. 
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Figure 11. Sample spectrogram of the word <sónar> - ['so.nař] ‘sonar’ in a picture-
naming task. The duration of the assibilated rhotic is 157ms, as indicated by the two 
bottom marks in the time axis. 
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Figure 12. Sample spectrogram of the word <birra> - ['bi.řa] ‘beer’ in a reading 
task (real words). The duration of the assibilated rhotic is 138ms, as indicated by the 
two bottom marks in the time axis. 
 
5.2.1 Andalusian rhotic production: picture-naming task 
A picture-naming task was conducted to investigate rhotic production in Andalusian 
Spanish. Participants produced 1,860 tokens in this task. Figure 13 shows that 
participants mainly produced trills (51.61%), followed by other sounds30 (27.63%), then 
taps (16.34%), and assibilated rhotics (4.35%) and fricatives last (0.05%). Therefore, 
although Andalusian participants mostly produced rhotics (trills or taps) and have a very 
low percentage of assibilated rhotic production, assibilated rhotics do exist in Andalusian 
                                                 
30
 ‘Other’ sounds include: [g], [ø], [j], [l], [p], [n], [ð], [d], [ɣ], [i], [χ], [f], [ɾg], [θʒ], [rg], [∫ɾ], [ɾs], [gʒ], 
[r∫], [dř], [tɾ], [ɾ∫], [tř], [dɾ], [ɾʒ], [ɾ∫ɾ], [ɹs], [ɹ∫], [b], [t], [ʧ͡], [t∫], [tɹ,] [ɾr], [gr], [ɹz], [gd], [∫r], [ɾS], [dr], [ɾw], 
[ʒɾ], [su], [zɹ], [sɹ], [ʝ], [t∫ɾ], [ɾl]. 
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Spanish. I distinguished assibilated rhotics from fricatives or sibilants by both listening 
and inspecting the spectrograms. A visual analysis of the spectrograms of assibilated 
rhotics realized by the participants indicated that these assibilated rhotics had a high 
degree of frication. 
 
Figure 13. D1 rhotic realization: picture-naming task  
I also examined the role of gender and position in the word in the rhotic realization. 
Figure 14 shows how males and females produced rhotics slightly differently. Whereas 
females had a 53.11% rate of trill production, males produced trills at a rate of 50.21%. 
Also, 13.22% of the tokens were realized as a tap [ɾ] by females versus 19.27% by males, 
5.33% were realized as an assibilated rhotic [ř] by females versus 3.44% by males, 0.11% 
were fricative sounds done by females versus 0.00% by males, and finally 28.22% were 
produced as other sounds by females versus 27.08% by males. Overall, the females group 
obtained slightly higher values for almost all the sounds, with the exception of the tap 
sound, where males had a higher percentage (19.27%). 
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Figure 14. Type of sound production by gender  
Figure 15 illustrated the production of assibilated rhotic sounds versus other 
rhoticsounds31 by gender (females and males). Figure 15 shows that both females and 
males produced more other rhotic sounds (69.48% versus 66.33%) than assibilated 
rhotics (3.44% versus 5.33%). The difference between both groups is that males 
produced a slightly higher percentage of other rhotics (69.48%) than females (66.33%), 
but the females produced a slightly higher percentage of assibilated rhotics (5.33%) than 
males (3.44%). No test of statistical significance were applied to determine whether any 
of the differences between female and male production of rhotics were significant. 
                                                 
31
 List of other rhotic sounds: [ɾ], [r], [ɹ], [ʁ]. 
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Figure 15. Production of assibilated rhotic sounds versus other rhotic sounds by 
gender 
Regarding the linguistic factors that could favor assibilated rhotic sound, the position of 
the rhotic within the target words (e.g., <ramo> - ['ra.mo] 'bouquet' versus <perro> 
[pe.'ro] 'dog') were considered. 
With regards to the effect of the position of the rhotic in the word, Figure 16 shows 
percentages of assibilated rhotic production in the word-initial, word-medial and word-
final positions. The participants produced more [ř] on word-final position (43.21%) than 
in the intervocalic positions (33.33%), followed by the word-initial position (23.46%).  
 
Figure 16. Assibilated rhotic production by position 
Figure 17 illustrates assibilated rhotic production by gender and position. It shows that 
females produced more assibilated rhotics in the word-final position (52.08%) than males 
89 
 
 
did (30.30%). However, males produced more assibilated rhotics in the intervocalic 
position (45.45%) than females (25.00%). In the word-initial position, the difference 
between both genders was small. Males produced a slightly higher percentage (24.24%) 
than females (22.92%). No tests of statistical significance were applied to determine 
whether any of the differences between female and male production in different positions 
were significant. 
 
Figure 17. Assibilated rhotic production by position and gender 
In summary, the results show that in Andalusian Spanish rhotics (Figure 13) are for the 
most part realized as rhotics, with evidence of a few tokens of sibilants. Within the rhotic 
group, a small percentage of production of assibilated rhotics was found (4.35%). These 
results allowed me to conclude that in the Anadalusian variety of Seville, assibilated 
rhotics do exist, albeit at a very low rate. As expected regarding the data of the role of 
gender and position in the word, trills and taps had the highest rate of production in 
comparison with the assibilation of rhotics. Specifically, females produced more 
trills (53.11%) while the opposite happened with taps, where males produced the highest 
rate (19.27%). Assibilated rhotics were produced at a higher rate by females (5.33%) 
and fricatives were only produced by this group (0.11%). Figure 17 shows the different 
productions by gender and position. In general, males had higher rates of assibilation in 
intervocalic (45.45%) and word-initial position (24.24%) than females (22.92% and 
25.00%). However, females had a higher rate of assibilated rhotics in word-final 
(52.08%) than males (30.30%). 
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5.2.2 Andalusian rhotic production: real and nonce word reading 
tasks 
The last experiment involved two reading tasks. The first reading task included a list of 
real words and the second nonce words. Both lists had the same words as the auditory 
imitation of real and nonce word tasks described in sections 4.3.2 and 4.3.3. These tasks 
had two goals. First, to obtain more data on the variability in the production of rhotics, in 
the Andalusian variety in Seville. Second, the real and nonce word reading tasks, section 
4.3.4, aimed to also provide evidence for a more formal register (orthographic). 
The data presented in this section also takes into account the linguistic factor of position 
of the rhotic within the word. 
Since the words lists in these two tasks were the same as the ones used in the auditory 
imitation of real and nonce word tasks, all the target words also contained underlying taps 
and trills. 
For real and nonce word reading tasks (two rounds each), 1,860 and 1,861 tokens were 
produced respectively, out of which 1,817 (97.69%) and 1,796 (96.51%) were rhotics 
(including assibilated rhotics) or sibilants. In particular, in the real word reading task, 
1,712 (92.04%) and 1,687 (90.65%) in the nonce word reading task were other rhotics, in 
the real word reading task, 95 (5.11%) and 95 (5.10%) in the nonce word reading task 
were assibilated rhotics, while for sibilants were 10 (.54%) and 14 (.75%) respectively. 
Figure 18 presents the production of all the target words that contained rhotic sounds. 
The rate of different productions for the real word reading task is as follows: [r] 
(66.18%), [ɾ] (24.95%), [ř] (5.11%), other sounds (3.76%).32 The results for the nonce 
word task were similar to the real word task. That is, the productions for the nonce word 
tasks were as follows: [r] (62.65%), [ɾ] (27.57%), [ř] (5.10%), other sounds (4.67%). The 
                                                 
32
 In these figures, sibilants were included in other sounds as they were marginally produced, namely they 
consisted of .54% of the productions in the real word reading task and .75% of the nonce word reading 
task. See Footnote 30 for a complete list. 
 
91 
 
 
difference between the rates obtained in both tasks is small. No test of statistical 
significance was applied. Thus, the data indicate that most of the target words were 
produced in the following order of hierarchy: trill, tap, assibilated rhotic, and other 
sounds. These results also show that the Andalusian participants mostly produce rhotics 
as trills or taps and have a very low percentage of assibilated rhotic production. 
 
Figure 18. Rhotic production reading tasks (real and nonce words) 
Regarding the extralinguistic factor, Figure 19 illustrates the effect of gender on rhotic 
production in the real and nonce word reading tasks and indicates that: 66.00% of rhotics 
were produced as trill by females versus 66.35% by males, 23.22% were realized as a tap 
by females versus 26.36% by males, 6.22% were realized as a [ř] by females versus 
4.06% by males, and 4.56% were produced as other sounds by females versus 3.02% by 
males. The results of the nonce word reading task are the following: 61.56% of the rhotic 
sounds were realized as [r] by females versus 63.68% by males, 26.72% were produced 
as [ɾ] by females versus 28.72% by males, 6.22% were realized as [ř] by females versus 
4.06% by males, and 5.89% were produced as other sounds33 by females versus 3.54% 
by males. In all, this shows that the male group produced more trills (66.35% and 
63.68%) and taps (26.56% and 28.72%) than the female group (66.00% and 61.56% 
trills, and 23.22% and 26.33% taps) in both real and nonce word tasks, respectively. 
                                                 
33
 See Footnote 30 for a complete list of other sounds. 
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Regarding the production of assibilated rhotics, the female group had the highest value 
(6.22%) for the real and nonce word task. Finally, for other sounds, the results were very 
similar for both groups in both tasks; however, the female group produced more (5.89%) 
in the nonce word task. No tests of statistical significance were applied to determine 
whether any of the differences between female and male production in reading tasks were 
significant. 
 
Figure 19. Rhotic production in the reading tasks (real and nonce words) by gender 
Figure 20 illustrates the results regarding the rate of assibilated rhotic versus other 
rhoticsounds produced in the real and nonce words tasks. At a first glance, the vast 
majority of sounds produced are other rhotic sounds, with percentages above 88% for 
both genders and tasks (90.44% for females and 93.54% for males for the reading real 
words task versus 88.56% for females and 92.61% for males for the reading nonce word 
task). Assibilated rhotic percentages were lower than 6.50% (6.22% for females and 
4.06% for males for the reading real words task versus 6.22% for females and 4.06% for 
males for the reading nonce words task). 
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Figure 20. Assibilated rhotic versus other rhotics production by gender in the 
reading tasks (real and nonce words) 
The possible effect of some linguistic factors in the production of assibilated rhotic sound 
was considered in the real and nonce word reading tasks too. These factors included the 
position of the [r] and [ɾ] within the target words, and stress (not considered in this study) 
(e.g., <rusa> - ['ru.sa] 'Russian' versus <licor> [li.'kor] 'liquor'). Figure 21shows the 
results according to the position of the trill or tap in the word. Results for both tasks 
showed that at higher rate of assibilated rhotic was produced in intervocalic position: 
42.11% in the real words reading task and 54.74% in the nonce word reading task. The 
results also indicate that in the real word reading task, the word-final position (32.63%) 
had the second highest rate of [ř] production, followed by the word-initial position 
(25.26%). This shift is apparent in the nonce word reading task. The second highest rate 
of assibilated rhotic occurred in word-initial position (32.63%), followed by the word-
final position with a lower percentage (25.26%). 
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Figure 21. Assibilated rhotic production by position in the reading tasks (real and 
nonce words) 
Figure 22 examines the interaction between gender, position and task. Overall, there 
seems to be a hierarchical pattern, with exceptions in the production of assibilated 
rhotics, as seen in Figure 22. Higher values were found in the intervocalic position, 
followed by those in the word-initial position with the exception of the assibilated rhotics 
produced by males (43.59%) in the nonce word reading task, and finally those in the 
word-final position with the exception of the males’ productions (41.03%) in the real 
word reading task. In short, the data shows different production rates for the different 
positions. Overall, Figure 22 shows that females produced a higher rate of assibilated 
rhotics in the intervocalic position in the real word reading task (50%) and in the nonce 
word reading task (66.07%), than the male group (30.77% for the real word reading task 
and 38.46 for the nonce word reading task). Females produced the lowest rate of [ř] 
(8.93%) in word-final position in the nonce word reading task. With respect to the males’ 
production, they had a higher [ř] in word-final position (41.03%) for the real word 
reading task, while their lowest rate of assibilation was also in the same position, on 
word-final position (17.95%) in the reading of nonce word task. 
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Figure 22. Assibilated rhotic production by position and gender in the reading tasks 
(real and nonce words) 
In all, the majority of sounds produced in this task were trills and taps. Regarding the 
production of assibilated rhotics, findings of the real and nonce word reading tasks 
showed that Andalusian participants produced assibilated rhotics in their D1 even in a 
reading (orthographic) task, although at a very low rate (5.11% in the real word task and 
5.10% in the nonce word task). With respect to the effect of gender on the production of 
the rhotic, results showed that males produced more trills (66.35% and 63.68%) and more 
taps (26.56% and 28.72%) than any other sound in both real and nonce word tasks. 
Nevertheless, in relation to the production of assibilated rhotics, the female group had the 
highest rate (6.22%) for the real and nonce word tasks. Overall, most of the underlying 
rhotics (above 94%) were produced as rhotics for both genders and tasks, while the 
percentages for sibilants were extremely low (lower than 1.50%). The position of the 
rhotic in the word also played a role in the assibilation. The highest rates of assibilated 
rhotics occurred in the intervocalic position (42.11% for the real word reading task, and 
54.74% for the nonce word reading task). Lastly, the results of position and gender 
provided more accurate information about the combination of these two factors. The 
female group produced a higher rate of assibilated rhotics in intervocalic position (50% 
and 66.07%) in both real and nonce word reading task, than the male group. Females 
produced the lowest rate of [ř] (8.93%) in word-final position in the nonce word reading 
task. As for the males, they realized a higher [ř] in word-initial position (43.59%) for the 
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nonce word reading task, and their lowest rate of assibilated rhotic production in word-
final position (17.95%) in the nonce word reading tasks. 
5.3 Ecuadorian Spanish assibilated rhotic production 
A total of 120 tokens was produced (30 tokens per task) by a male native speaker of 
Ecuadorian Spanish speaker (target) for the recordings. I auditorily and acoustically 
analyzed the tokens using Praat (Boersma and Weenink, 2014). Segmentation and 
labelling of the tokens were conducted manually based on spectrograms and waveforms 
All data analysis was carried out using the Python programming language and its 
scientific stack which proved to be a valid alternative to other solutions such as R or 
SPSS. I introduced all the assibilated rhotic sounds produced by the Ecuadorian Spanish 
speaker (target) in Praat with the purpose of segmenting words and labeling tokens. 
Productions of the target segments were categorized as follows: (a) the assibilated rhotics 
[r̆] (e.g., Bradley, 1999; Lipski, 1994; Quilis, 1999; Widdison, 1998). 
Figures Figure 23, Figure 24 and Figure 25 illustrate examples of assibilated rhotic 
productions of the words <sonar> ['so.nař] ‘sonar’, ['bi.rra] ['bi.řa] ‘beer’, and <raní> 
[řa.'ni], respectively, as produced by the native Ecuadorian Spanish speaker. Frication is 
present in all three examples. 
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Figure 23. Sample spectrogram of the word <sónar> - ['so.nař] ‘sonar’ produced by 
the native speaker of Ecuadorian Spanish. The duration of this assibilated rhotic is 
268ms as indicated by the two bottom marks in the time axis. 
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Figure 24. Samplespectrogram of the word <birra> - ['bi.řa] ‘beer’ produced by the 
native speaker of Ecuadorian Spanish. The duration of this assibilated rhotic is 
101ms as indicated by the two bottom marks in the time axis. 
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Figure 25. Sample spectrogram of the word <raní> - ['řa.'ni] produced by the native 
speaker of Ecuadorian Spanish. The duration of this assibilated rhotic is 129ms as 
indicated by the two bottom marks in the time axis. 
5.4 Auditory imitation of Ecuadorian Spanish assibilated 
rhotic by Andalusian Spanish speakers 
5.4.1 Auditory imitation of real and nonce word tasks 
The results provided in this section are based on the two auditory imitation tasks, with 
real words and with nonce words. This section also explores the main research question 
in this study, which is whether Andalusian-speaking auditory imitation speakers can 
imitate Ecuadorian Spanish assibilated rhotics. The linguistic factors examined are the 
position of the [r] within the word, and extralinguistic factors such as gender and age. 
Participants produced 1,852 and 1,860 tokens for the auditory imitation of real and nonce 
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word tasks respectively.34 Figure 26 shows the rate of type of sounds produced for 
assibilated rhotics in the auditory imitation of real words task: [ř] (25.22%), [r] (17.06%), 
[ʒ] (16.06%), [ɾ] (11.56%), [ɹ] (8.86%), other sounds (7.88%), [ʃ] (5.67%), [s] (2.86%), 
[ʁ] (1.89%), [dʒ] (1.24%), and [z] (0.70%). Figure 26 shows the results for the auditory 
imitation of nonce word task: [ʒ] (32.10%), [ř] (16.40%), [ʃ] (14.62%), other sounds 
(9.84%), [ɾ] (6.29%), [ɹ] (5.38%), [r] (4.95%), [s] (4.57%), [z] (2.69%), [dʒ] (2.63%), and 
[ʁ] (0.54%). All these variants were distinguished auditorily following Thomas (2010). 
Overall, Figure 26 shows that whereas for auditory imitation of real words participants 
produced more rhotic sounds than sibilants, this was the opposite in the auditory imitation 
of nonce words. In other words, the majority of sounds imitated in the nonce word 
auditory imitation task were sibilants rather than rhotics. In both tasks, participants were 
able to produce assibilated rhotics, although the rate was higher in the real word imitation 
task (25.22%) than with the nonce word imitation task (16.40%). 
 
Figure 26. Type of sounds in word imitation tasks (real and nonce words) 
The effect of gender and linguistic factors on assibiliated rhotic productions in both tasks 
was also examined. Regarding gender, Figure 27 shows somewhat similar values for both 
females and males in the auditory imitation real words task for the production of all 
sounds. Figure 27 shows that males had the following production: [r] (17.81%), [ɾ] 
                                                 
34
 All the target words were produced with an assibilated rhotic by the Ecuadorian speaker in all positions. 
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(12.92%), [ʁ] (1.25%), [ɹ] (11.47%), [ř] (26.25%), [ʒ] (13.75%), [ʃ] (5.94%), [dʒ] 
(1.88%), [s] (1.56%), [z] (0.42%), and other sounds (6.46%). Females produced the 
following sounds: [r] (16.26%), [ɾ] (10.09%), [ʁ] (2.58%), [ɹ] (5.72%), [ř] (24.10%), [ʒ] 
(20.63%), [ʃ] (5.38%), [dʒ] (0.66%), [s] (4.26%), [z] (1.01%), and other sounds (9.42%).    
 
Figure 27. Type of sounds produced in the word imitation tasks (real and nonce 
words) by gender 
In the auditory imitation nonce-word task, as shown in Figure 27, males had the 
following rates of productions: [r] (6.56%), [ɾ] (7.08%), [ʁ] (0.21%), [ɹ] (8.65%), [r] 
(20.83%), [ʒ] (24.17%), [ʃ] (13.23%), [dʒ] (2.60%), [s] (3.65%), [z] (2.60%), and other 
sounds production (10.42%). Females, on the other hand, had the following rates of 
production: [r] (3.22%), [ɾ] (5.44%), [ʁ] (0.89%), [ɹ] (1.89%), [ř] (11.67%), [ʒ] (40.56%), 
[ʃ] (16.11%), [dʒ] (2.67%), [s] (5.56%), [z] (2.78%), and other sounds (9.22%). 
Overall, data from Figure 27 highlights that [ř] was produced at the highest rate in the 
auditory imitation of real words task for both genders. In general, there was a higher 
percentage of rhotics than sibilants. However, results for the auditory imitation of nonce 
word task reveal that the most produced sound for both genders was [ʒ], followed by an 
alternation in the production of [ř] and [ʃ] sounds produced by females (11.67% and 
16.11% respectively) versus males (20.83% and 13.23% respectively). Another point to 
highlight is that in both tasks (the auditory imitation of real and nonce word tasks), males 
produced a higher rate of [ř] and rhotic sounds than females did, with the exception of the 
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[ʁ] sound. However, regarding the production of fricative and sibilant sounds, females 
produced higher rates of these sounds than males in both tasks.  
Figure 28 shows the results of the production of the assibilated rhotics versus other rhotic 
sounds for both males and females. In both the auditory imitation tasks, males produced a 
higher rate of assibilated rhotic (26.25% in the real word task and 20.83% in the nonce 
word task) as well as other rhotic sounds (43.75% in the real word task and 22.50% in the 
nonce word task), in comparison to female participants who produced a lower rate of 
assibilated rhotic and other rhotics sound in both tasks. Likewise, both males (43.65%) 
and females (34.57%) showed higher rate of productions in other rhotic sounds than in 
assibilated rhotic sounds. 
Figure 29 presents data on auditory imitation rhotic production according to position in 
the word. In general, the rates of production for both tasks are relatively similar for the  
three positions considered for both genders. Figure 29 indicates that participants 
produced a higher rate of [ř] in the word-initial position (41.33% for the auditory 
imitation of real word and 40.33% for the auditory imitation of nonce word), followed by 
the intervocalic position (32.12% for the auditory imitation of real words and 33.11% for 
the auditory imitation of nonce words), and finally by the word-final position (26.55% for 
 
Figure 28. Production of assibilated rhotic versus other rhotic sounds by gender for the 
auditory imitation tasks (real and nonce words) 
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the auditory imitation of real words and 26.56% for the auditory imitation of nonce 
words). There is a small difference in the auditory imitation of real and nonce word tasks 
in the data obtained for the final and intervocalic coda positions. The rates in the nonce 
word task (33.11% in intervocalic and 26.56% in word-final) are slightly higher than 
those in the auditory imitation of real words task (32.12% in intervocalic and 26.55% in 
word-final). A similar effect but in the opposite direction occurs in the word-initial 
position between both tasks, where assibilated rhotic production is marginally higher in 
the auditory imitation of real words task (41.33%) than in the auditory imitation of nonce 
word task (40.33%). No tests of statistical significance were applied to determine whether 
any of the differences between auditory imitation of real and nonce tasks in different 
positions were significant. In all, results reveal that the highest rate of assibilated rhotics 
was in the word-initial position, followed by intervocalic and word-final position. 
 
Figure 29. Production of assibilated rhotic by position for the auditory imitation 
tasks (real and nonce words) 
Figure 30 shows that the rate of production of the assibilated rhotics is equivalent in both 
tasks and in both genders by position. This said, in the auditory imitation of real words 
task, most of the [ř] productions occurred in the word-initial position (44.05%) and in 
intervocalic position (33.33%) by males, in comparison with females (38.14% and 
30.70% respectively for each position). However, the pattern changes in the word-final 
position, where females produced most of the assibilated rhotic sounds (31.16%) in 
contrast with their male counterparts (22.62%). In the auditory imitation of nonce word 
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tasks, the pattern is the same as the one obtained in the auditory imitation of real words 
task. Thus, most of the produced assibilated rhotics were in word-initial position 
(42.50%) and in intervocalic position (35.00%) for males in comparison with their female 
peers (36.19% and 29.52% respectively for each position). Consistent with the results for 
word-final position in the auditory imitation of nonce word task, females (34.29%) 
produced the highest rate of assibilated rhotics (22.50% for males). These findings show 
an asymmetry. In word-initial and intervocalic positions, males produced a higher rate of 
[ř] (44.05% and 33.33% in the auditory imitation of real words task, versus 42.50% and 
35.00% in the the auditory imitation of nonce word task); in word-final position females 
produced higher rates of [ř] (31.16% in the auditory imitation of real words, and 34.29% 
in the auditory imitation of nonce words). No tests of statistical significance were applied 
to determine whether any of the differences between female and male in the imitation 
tasks were significant. In short, the majority of rhotic variation production occurs in two 
of the three positions, namely the word-initial and intervocalic positions, in both tasks by 
males. 
 
Figure 30. Production of assibilated rhotic by position and gender for the auditory 
imitation tasks (real and nonce words) 
5.4.2 Hypothesis 1 (H1). Equivalence classification of auditory 
imitation of assibilated rhotics 
In the above section, I have provided data on the rate of non-assibilated rhotics, 
assibilated rhotics and sibilant production in the auditory imitation of assibilated rhotics 
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by Andalusian speakers. Here, I will evaluate my hypotheses. The first hypothesis 
predicted that Andalusian speakers would categorize assibilated rhotics as “similar” 
sounds and produce them as other types of rhotics or sibilants. In addition, a low rate of 
assibilated realization had been hypotesized. In order to test this hypothesis, I analyzed 
the raw counts of productions (non-assibilated rhotics, sibilants, and assibilated rhotics) 
in the auditory imitation tasks to see whether their productions differed from those of the 
picture-naming task. 
The total number of tokens used for verifying this hypothesis was 4,729, which included 
assibilated, non-assibilated and sibilants productions (see Table 7). Out of 1,346 tokens 
produced in the picture-naming task, 1,264 (93.91%) were produced as non-assibilated 
rhotics, only 1 (0.07%) as sibilant, and 81 (6.02%) were produced as assibilated rhotics. 
There was a total of 3,383 tokens produced in the auditory imitation tasks. 1,048 
(30.98%) of these tokens were produced as non-assibilated rhotics. 1,563 (46.20%) as 
sibilants, and 772 (22.82%) as assibilated rhotics. A chi-square test for independence 
indicated a significant difference in the proportion of non-assibilated rhotics, sibilants, 
and assibilated rhotics between the picture naming and the auditory imitation tasks, χ²(2, 
N = 4,729) = 1,550.13, p < .001. The effect size was very large, Cramer's V = .57. 
Pairwise comparison revealed that all cells were statistically significantly different from 
each other, p < .008 as set by a Bonferroni correction. 
Moreover, when considering the counts in the picture-naming task, a chi-square 
goodness-of-fit test indicated that the number of assibilated rhotics, non-assibilated 
rhotics, and sibilant productions in the auditory imitation tasks were statistically 
significantly different from the expected proportions, χ²(2, N = 1,346) = 2,224.02, p < 
.001. The association was also very large, Cohen's w = 1.28. 
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Table 7. Cross tabulation of the picture-naming and auditory imitation tasks and 
type of production 
 Type of sound produced  
Tasks 
Assibilated 
rhotics 
Non-assibilated 
rhotics 
Sibilants Total 
Picture 
Naming 
81 
(-13.56) 
1,264 
(39.06) 
1 
(-30.42) 
1,346 
Auditory 
imitation 
772 
(13.56) 
1,048 
(-39.06) 
1,563 
(30.42) 
3,383 
Total 853 2,312 1,564 4,729 
Note. The minimum expected count was 242.79. Adjusted standardized residuals appear 
in parentheses below group frequencies. 
As shown in Table 8, I obtained similar results when comparing the two reading tasks 
and the two auditory imitation tasks productions. The two reading tasks accounted for 
3,613 productions, out of which 24 (.66%) were sibilant, 3,399 (94.08%) were non-
assibilated rhotic, and 190 (5.26%) were assibilated rhotic. Out of 3,383 tokens produced 
in the two auditory imitation tasks, 1,563 (46.20%) were sibilants, 1,048 were non-
assibilated rhotics (30.98%), and 772 (22.82%) were produced as assibilated rhotics. A 
chi-square test for independence indicated a significant difference in the proportion of 
non-assibilated rhotics, sibilants, and assibilated rhotics between reading and auditory 
imitation tasks, χ²(2, N = 6,996) = 3,083.23, p < .001. The association was very large 
(Cohen, 1988), Cramer's V = .66. Similarly, a chi-square goodness-of-fit test indicated 
that the number of assibilated rhotics, non-assibilated rhotics, and sibilant productions in 
the four tasks combined were statistically significantly different from the expected 
proportions, χ²(2, N = 3,613) = 7,228.18, p < .001. The association was also very large, 
Cohen's w = 1.41.  
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Table 8: Cross tabulation of the reading and auditory imitation tasks 
 Type of sound produced  
Tasks 
Assibilated 
rhotics 
Non-assibilated 
rhotics 
Sibilants Total 
Reading 
190 
(-21,31) 
3,399 
(54,80) 
24 
(-45,45) 
3,613 
Auditory 
imitation 
772 
(21,31) 
1,048 
(-54,80) 
1,563 
(45,45) 
3,383 
Total 962 4,447 1,587 6,996 
Note. The minimum expected count was 465.19. Adjusted standardized residuals appear 
in parentheses below group frequencies. 
5.4.3 Hypothesis 2 (H2). Auditory imitation of real vs. nonce words 
by position 
The second hypothesis stated that imitating real words would result in a higher rate of 
assibilated rhotics and a lower rate of sibilant production than imitating nonce words. To 
test this hypothesis, I compared raw counts of productions of assibilated rhotics and 
sibilants in real word and nonce word imitation tasks excluding other rhotics and sounds. 
As shown in Table 9, of the two imitation tasks, the task with nonce words resulted in 
1,358 productions, out of which 305 (22.46%) were assibilated rhotics, and 1,053 
(77.54%) were sibilants. In the task with real words, 977 tokens were produced, with 467 
(47.80%) of them being assibilated rhotics, and 510 (52.20%) sibilants. A chi-square test 
for independence indicated a significant difference in the proportion of assibilated rhotics 
between tasks with real and nonce words, χ²(1, N = 2335) = 164.86, p < .001. The 
association was moderate, Cramer's V = .27. In the nonce word task, assibilated rhotics 
were produced 0.32 less times than in the real word task (39.51% vs 60.49%); that is, for 
every 8 assibilated rhotics produced in the nonce word task, 25 were produced in the real 
word task, OR = 0.32, 95% CI [.26, .38], p < .001. The effect was the opposite for 
sibilants. In the nonce word task, sibilants were produced 3.16 more times than in the 
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real-word one (67.37% vs 32.63%), that is, for every 79 sibilants produced for nonce 
words, only 25 were produced for real words, OR = 3.16, 95% CI [2.64, 3.78], p < .001. 
Table 9. Cross tabulation of type of word in auditory imitation tasks and type of 
assibilated rhotic production 
 Type of production  
Type of word Assibilated rhotics Sibilants Total 
Nonce 
305 
(-12.84) 
1,053 
(12.84) 
1,358 
Real 
467 
(12.84) 
510 
(-12.84) 
977 
Total 772 1,563 2,335 
Note. Type of production excluding non-assibilated rhotics. Adjusted standardized 
residuals appear in parentheses below group frequencies. 
I also checked whether the effect was mediated by the position of the rhotic in the word. 
Thus, I compared the raw counts of produced assibilated rhotics per their position in the 
auditory imitationreal and nonce word tasks. 
As shown in Table 10, 305 assibilated rhotics were produced in the nonce word 
auditoryimitation task, of which 123 (40.33%) were in word-initial, 111 (33.11%) in 
intervocalic, and 81 (26.56%) in the word-final position. Of the 467 assibilated rhotics 
produced in the real word auditory imitation task, 193 (41.33%) were in word-initial, 150 
(32.12%) in intervocalic, and 124 (26.55%) in the word-final position. A chi-square test 
for independence indicated no significant difference in the proportion of word-initial, 
intervocalic, and word-final positions between nonce and real tasks, χ²(2, N = 772) = .10, 
p = .950. 
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Table 10. Cross tabulation of word type in the auditory imitation tasks and position 
of assibilataed rhotic production 
 Position of rhotic in word  
Word type Wordinitial Intervocalic Word-final Total 
Real 
193 
(.28) 
150 
(-.29) 
124 
(.00) 
467 
Nonce 
123 
(-.28) 
101 
(.29) 
81 
(.00) 
305 
Total 316 251 205 772 
Note. Adjusted standardized residuals appear in parentheses below group frequencies. 
5.5 Effect of position 
As predicted in Caravedo (1990), Badillo (1996), and Alvord et. al. (2005), assibilation is 
especially prominent in the word-initial position. However, the position of the rhotic does 
not seem to be operating at a significant level in the auditory imitation tasks. To further 
investigate the effect of position and following Rissel (1989) and Alvord et. al. (2005), I 
collapsed all tasks except the picture-naming task and analyzed the effect of the position 
of the rhotic within the word between nonce and real words, and also between imitation 
and reading tasks.35 Of the three positions considered in the study, participants produced 
2,478 words in word-final position, out of which 2,230 (89.99%) were non-assibilated 
and 248 (10.01%) were assibilated; 2476 were produced in intervocalic position, out of 
which 2,133 (86.15%) were non-assibilated and 343 (13.85%) were assibilated; and 
2,479 in word-initial, where 2,108 (85.03%) were non-assibilated and 371 (14.97%) were 
assibilated. A chi-square test for independence indicated a significant difference in the 
                                                 
35
 I did not include the picture-naming task because only the target words in the reading and auditory 
imitation tasks were the same. 
110 
 
 
proportion of assibilation between the word-initial, word-final, and intervocalic positions, 
χ²(2, N = 7,433) = 29.77, p < .001. The association was small (Cohen, 1988), Cramer’s V 
= .06. As illustrated in Table 11, the results are consistent across partitions of the data by 
task type (imitation or reading), and word type and task type (with real or nonce words). 
Table 11. Rate of assibilated rhotic production by position of the rhotic in the word 
across conditions 
 Position of rhotic in word   
Task type Word-initial Intervocalic Word-final p Cramer’s V 
Imitation 
316  
(25.50%) 
251 
(20.27%) 
205 
(16.60%) 
< .001 .09 
Reading 
55 
(4.44%) 
92 
(7.43%) 
43 
(3.46%) 
< .001 .08 
Real words 
217 
(17.51%) 
190 
(15.35%) 
155 
(12.55%) 
< .001 .06 
Nonce words 
154 
(12.42%) 
153 
(12.36%) 
93 
(7.48%) 
< .001 .08 
Note. Rates of assibilated rhotic production by position and task type appear in 
parentheses below raw counts of assibilated rhotics. 
The discrepancy between the auditory imitation only tasks and the combined tasks of 
reading and imitation suggests that orthography might be playing a role, as Rafat (2015) 
showed. 
5.6 Effect of gender and position in all tasks collapsed 
In all, as stated in section 4, these five tasks were designed to verify my hypotheses 
(section 4.1). Throughout this section, each task and the consideration of certain 
linguistic and extralinguistic factors were described independently. In this section, I have 
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collapsed the data. Figure 31 to Figure 33 show a generalized perspective on all tasks in 
the data set. Figure 31 exclusively refers to participants’ gender and points out that in 
general females produced a higher rate of assibilated rhotics (46.02%) than their male 
counterparts (33.98%). The second graph, Figure 32, collected the total data regarding 
only the position of the rhotic in the word and revealed that it is in word-initial position 
where most of the assibilations occur (37.39%) when compared to the intervocalic 
(35.47%) and word-final (27.47%) positions. Unlike Figure 37 and Figure 38, the third 
and last graph, Figure 33, compares the two factors (gender and position) in the same 
graph. Figure 33 shows that in general males produced the highest number of assibilated 
rhotics in the word-initial position (41.21%), while the females had a lower rate of 
production (32.92%). However, the opposite effect occured in the intervocalic position, 
where females produced more assibilation (36.25%) than males (34.81%). In the word-
final position, which accounts for the lowest rates of assibilation productions for both 
genders, females (30.83%) were more prone to assibilation than males (23.81%). In all, 
the data in Figure 33 showed that males produced the highest number of assibilated 
rhotics in word-initial position (41.21%). No test of statistical significance was applied to 
determine whether any of the differences between female and male production in 
different positions were significant. 
 
Figure 31. Percentage of assibilated rhotic production by gender for all tasks 
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Figure 32. Assibilated rhotic production by position for all tasks 
 
Figure 33. Assibilated rhotic production by position and gender for all tasks 
5.6.1 Hypothesis 3 (H3). Reading and auditory imitation by gender 
The third hypothesis stated that gender plays a role in the production of assibilated 
rhotics. To test this hypothesis, I compared raw counts of productions of assibilated 
rhotics between male and female participants in all tasks but the picture-naming task. I 
did not include the picture-naming task because only the target words in the reading and 
auditory imitation tasks were the same.  
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As shown in Table 10, of the 31 participants, 15 females produced 3592 tokens, out of 
which 432 (12.03%) were assibilated rhotics, and 3160 (87.97%) non-assibilated rhotics. 
Out of the 3841 productions by the 16 males, 530 (13.80%) were assibilated rhotics, and 
3311 (86.20%) non-assibilated rhotics. A chi-square test for independence indicated a 
significant difference in the proportion of assibilated rhotic production between male and 
female participants, χ²(1, N = 7433) = 5.17, p = .023. The association was small, Cramer's 
V = .03. Female participants produced assibilated rhotics 0.85 fewer times than males 
(44.91% vs 55.09%); that is, for every 17 assibilated rhotics produced by females, males 
produced 20, OR = .85, 95% CI [.74, .98], p = .023. 
Table 12. Cross tabulation of type of task and type of production 
 Type of rhotic  
Gender Non-assibilated Assibilated Total 
Female 
3,160 
(2.27) 
432 
(-2.27) 
3,592 
Male 
3,311 
(-2.27) 
530 
(2.27) 
3,841 
Total 6,471 962 7,433 
Note. Adjusted standardized residuals appear in parentheses below group frequencies. 
5.7 Main findings 
The five tasks included in this thesis provided an adequate framework to test my 
hypotheses. The picture-naming task revealed that the majority of sounds produced in D1 
(Andalusian Spanish) were rhotics and a few sibilants. The results showed that 
Andalusian Spanish speakers assibilated a small percentage of the rhotics, which 
indicates that the sound does exist in their repertoire, albeit at a low rate. Trills accounted 
for higher rate of productions, followed by taps, assibilated rhotics, and fricative sounds, 
with females presenting higher percentages than males in the production of all sounds but 
taps. The position of the rhotic in the word also played a role, with males exhibiting more 
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assibilation when the rhotic was in intervocalic or word-initial position, and females 
when in word-final position. 
The reading tasks also showed that the vast majority of sounds were trills and taps, and a 
small percentage was assibilated rhotics. Females accounted for most of the assibilated 
rhotics, while males did the equivalent for the trills and taps. Fricative and sibilant sounds 
were marginal. The highest rate of assibilation occurred when the rhotic was in the 
intervocalic position (66.07% and 38.46%) in the nonce word task, with females 
producing most of them. Females also produced the lowest rate (8.93%) of assibilated 
rhotics when the rhotic was in word-final position in the nonce word task. On the other 
hand, the male participants produced the highest rate of assibilated rhotics in the word-
initial position (43.59%) and the lowest rate in word-final position (17.95%), both in the 
nonce word task. All results were consistent across reading tasks. 
Auditory imitation tasks showed evidence of non-assibilated rhotic, sibilant and 
assibilated rhotic productions by Andalusian speakers. Also assibilated rhotics were 
produced at a higher rate in the auditory imitation task than in the D1. However, a higher 
rate of assibilated rhotics was produced in the real word auditory imitation task, that the 
nonce word imitation task where most of the sounds were produced as sibilants. When 
assibilated, the assibilation of the rhotic was mainly produced in word-initial position, 
followed by intervocalic and word-final, consistently in both auditory imitation tasks. 
Male speakers exhibited the same pattern with respect to position, but females produced 
most of the assibilated rhotic sounds in coda position. 
The exploratory data analysis paved the way to test the hypotheses formulated as 
responses to my research questions. First, I have shown that Andalusian Spanish speakers 
may map the Ecuadorian Spanish assibilated rhotics onto their existing sibilants and non-
assibilated rhotics. As to whether the assibilated rhotic production emerges because this 
sound exists at a very low rate in the D1 (demostrated in the picture-naming task), this 
phenomenon needs to be further investigated. Second, Andalusian Spanish speakers 
produce more assibilated rhotics when imitating real words than nonce words, with the 
opposite effect for sibilants. Third, this effect is modulated by the position of the rhotic in 
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the word when all tasks are collapsed but not in auditory imitation only tasks. Moreover, 
gender had a role in the auditory imitation production of assibilated rhotics: males 
produced more assibilated rhotic in initial position, followed by the intervocalic position, 
and then in final position (this pattern is noticeable in both tasks), while females 
produced a higher rate of assibilated rhotics in the final position. 
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Chapter 6 
6 Discussion and Conclusion 
In the previous chapter, I described the data analysis and reported on the results of the 
study. In this chapter, I will review the research questions and the hypotheses and discuss 
and contextualize them in light of the previous literature. I will also provide the 
conclusions highlighting some of the contributions in the findings to the field of auditory 
imitation and suggest future research. 
6.1 Discussion 
I formulated three research questions in this thesis. The first research question asked 
whether Andalusian Spanish speakers were able to imitate the Ecuadorian Spanish 
assibilated rhotics. Considering the intradialectal differences between the dialectal 
varieties under study, namely Andalusian and Ecuadorian varieties of Spanish, based on 
the differences in the realization of rhotics, and the (SLM) (Flege, 1995), I predicted that 
the findings would echo those obtained in Rafat’s study (2015). That is, since Andalusian 
Spanish includes both rhotics and sibilants, if equivalence classification in auditory 
imitation works as it does in L2 speech learning, then the Andalusian Spanish speakers’ 
patterns of assibilated rhotics would be similar to those Rafat (2015) reported for the the 
English speakers. In other words, “assibilated rhotics would be mostly categorized as 
‘similar’ sounds and therefore produced as other types of rhotics or sibilants” (Ruiz-Peña 
et al., 2015, p. 297 and Ruiz-Peña et al., 2018, p. 286-315), and there would be a low rate 
of assibilated rhotic production. To test this prediction, I compared the productions in the 
picture-naming task with the two auditory imitation tasks (Figure 7), as well as those of 
the reading tasks against the auditory imitation tasks (Figure 8). The results from the 
comparison between the picture-naming and the two imitation tasks (Figure 7) showed 
that for the picture naming task 93.91% of the realizations were produced as non-
assibilated rhotics, 0.07% as sibilants, and 6.02% as assibilated rhotics, while in the two 
imitation tasks (real and nonce word), 30.98% were produced as non-assibilated rhotics, 
46.20% sibilants, and 22.82% as assibilated rhotics. A chi-square test showed a 
significant difference (p < .001) in the proportion of non-assibilated rhotics, sibilants, and 
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assibilated rhotics between the picture naming and the auditory imitation tasks. Similar 
results were found when comparing the two reading tasks and the two auditory imitation 
tasks productions. The two reading tasks showed that 0.66% of the productions were 
sibilant, 94.08% non-assibilated rhotic, and 5.26% assibilated rhotic; while in the two 
auditory imitation tasks, the results showed that 46.20% were sibilants, 30.98% were 
non-assibilated rhotics, and 22.82% were assibilated rhotics. A chi-square test showed a 
significant difference (p < .001) in the proportion of non-assibilated rhotics, sibilants, and 
assibilated rhotics between reading and auditory imitation tasks. Therefore, H1was 
confirmed. 
It is worth highlighting that assibilated rhotics were also attested in Andalusian Spanish, 
even though they were realized at a very low rate (i.e., 4.35%). This was surprising and 
had not been reported previously in the literature. It is unclear whether or not auditory 
imitation of assibilated rhotic production was due to the existence of a low assibilated 
rhotic realization in the D1. The rates of production of these rhotics by these participants 
were comparable to the productions of English speaking participants described in Rafat 
(2015). Because the sounds do not exist in English and the rate of production of these 
sounds by the Andalusian participants in this study was similar to those of the English-
speaking participants (9.44%) previously reported in Rafat (2015, p. 21), this makes me 
question whether the auditory imitation production of assibilated rhotics is linked to a 
very low rate of assibilated rhotics in Andalusian Spanish at all. Whether having a low 
assibilated rhotic production in the D1 may promote the auditory imitation of these 
sounds, will have to be further investigated in the future, where a D1 with no assibilated 
rhotics will also be included in the study. 
In line with Ruiz-Peña et al. (2015); and Ruiz-Peña et al. (2018), the second research 
question asked whether “knowledge of the target words [would] affect [Ecuadorian 
Spanish] assibilated rhotic production by native Andalusian Spanish speakers” (Ruiz-
Peña, 2015, p. 289). My hypothesis was that auditory imitation of real and nonce word 
tasks would result in different patterns of production. I based this hypothesis on the 
assumption that “knowledge of real words makes rhoticity more salient” (Ruiz-Peña et al. 
2015, p 297). Salience has been defined in different ways. For example, Kerswill and 
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Williams (2002) defined to the term of salience as “the property of a linguistic item or 
feature that makes it in some way perceptually and cognitively prominent” (Kerswill and 
Williams, 2002, p. 81). Siegel (2010) defined salience as “the characteristic of being 
easily noticeable, prominent or conspicuous” (Siegel, 2010, p. 129). Hickey (2000) stated 
that “salience is a reference to the degree to which speakers are aware of some linguistic 
feature” (Hickey, 2000, p. 57). MacLeod (2012a) concluded that “these definitions 
suggest that a particular linguistic variable is salient if speakers notice it or are aware of 
it, but they make no prediction about why a particular variable should be more noticeable 
than another” (MacLeod, 2012a, p. 26). Specifically, I had predicted that knowledge of 
real words would “result in a higher [rate] of assibilated rhotics [productions] in the real 
[word imitation] task [than] in the nonce word [imitation] task. [By contrast], there 
[would] be a higher rate of [sibilants] production in the” (in line with Ruiz-Peña et al., 
2015, p. 289; Ruiz-Peña et al., 2018, pp. 289-293) nonce word imitation task than in the 
real word one. The experimental results fully supported the hypothesis. In the nonce word 
task, assibilated rhotics were produced at roughly a third of the frequency at which 
participants produced sibilants. In the nonce word imitation task participants produced 
sibilants over three more times than in the real word task. These differences were 
significantly different from one another.  
Rafat (2015) demonstrated that when the assibilated rhotics were havilty assibilated, 
seeing the grapheme <r> led to a higher rate of target-like productions, by making the 
less saient cue of the target sound, namely, rhoticity, more salient. On the other hand, 
seeing <r> led to first language transfer, when these sounds were less assibilated. A 
higher rate of rhotic production (e.g., assibilated rhotic, tap or trill) in this thesis is 
attributed to “knowledge of the target words” (Ruiz-Peña et al. 2015, p. 297). That is,  
“knowledge that words are produced with a rhotic in Andalusian Spanish, increased the 
salience of these rhotics (though rhoticity is their less salient feature), resulting in either a 
target-like production or a D1-based rhotic transfer, such as the production of a trill or a 
tap” (Ruiz-Peña et al. 2015, p. 297). A higher production of sibilants in the nonce word 
task, on the other hand, could have resulted from the absence of a cue (e.g., a rhotic 
feature) associated with how the target words, which led to the participants not noticing 
rhoticity in the input. 
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The overall patterns of the auditory imitation productions paralleled the realizations in the 
L2 speech describe in Rafat (2015), albeit with some differences. For example, the 
participants who were only exposed to the auditory input in Rafat (2015) mostly realized 
the target assibilated rhotics as /ʃ/ but the participants in this study produced them as  /ʒ/ 
at a rate of 32.10% in the nonce word task. This could be because of differences in the 
“degree of voicing of assibilated rhotics in Ecuadorian Spanish” (Ruiz-Peña, 2018, p 
.305) in this thesis was different from Mexican Spanish speaker in Rafat (2015). Also, in 
this thesis, there were 13 cases (0.35%) in the imitation tasks, where participants 
produced assibilated rhotics as /l/ in the auditory imitation production data (see an 
example in section 5.1). Specifically, there were 7 (0.19%) in the real word imitation 
task, 6 (0.16%) in the nonce word imitation task, and 2 (0.05%) in the nonce word 
reading task. However, /l/ was not reported in the L2 speech of the participants in Rafat 
(2015). The /l/ production is very likely due liquid neutralization in Andalusian Spanish 
(e.g., Ruiz-Peña 2013). Overall, although equivalence classification may work in  similar 
fashion in auditory imitation and L2 speech learning,learners’ phonological processes in 
the D1 may also play a role in auditory imitation (Ruiz-Peña et al. 2015).  
The third research question in this study was whether linguistic and extralinguistic factors 
affect the rate of assibilated rhotic production. With respect to linguistic factors, I 
examined the effect of position. Based on the previous studies of Rissel (1989), Caravedo 
(1990), Badillo (1996) and Alvord et al. (2005), I predicted that the position of the rhotic 
in the word would play a role in the rate of production of assibilated rhotics. The results 
confirmed this hypothesis. Specifically, words with an assibilated rhotic in the word-
initial position were produced with a significantly higher rate by participants in all tasks 
combined. In particular, in the auditory imitation of real words task, results showed a 
significantly higher number of assibilated rhotics in word-initial position (41.33%) than 
in intervocalic (32.12%) and in word-final position (26.55%). These findings are 
consistent with some of the linguistic contexts by Rissel (1989) and De los Heros (1997), 
which provided some evidence for the higher rate of production of assibilated rhtoics in 
the word-initial position (e.g., <rubí> [ru.'bi] 'robijn'), /r/ at the end of a syllable (e.g., 
<sónar> [so'.nar] 'sonar'). The results are also consistent with some of the results by 
Alvord et al. (2005) on the rate at which rhotics (trill or tap) are assibilated (/ř/) 
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depending on their position in the word. It is worth noting though that the results with 
respect to the effect of the intervocalic and word-final positions were not consistent with 
Alvord et al. (2005). This might be due to methodological differences and needs to be 
examined further. Also, Perissinotto (1972), Amastae et al. (1998), Martín Butragueño 
(2013), and Mazzaro and de Anda (2019), concluded that the word-final position favors 
assibilated rhotics the most. A possible explanation for a higher percentage of assibilated 
rhotic production in word-final position may be because this position is where most of the 
variation occurs (Mazzaro and de Anda, 2019). 
Regarding the effect of extralinguistic factors, I examined whether gender plays a role in 
the imitation of Ecuadorian assibilated rhotics by Andalusian speakers. Based on Bortoni-
Ricardo (1985), Milroy and Milroy (1998), Noulijärvi (1994), Trudgill (1974), Foreman 
(2003) and MacLeod (2012a), I hypothesized that gender would indeed play a role in 
imitation tasks. In this thesis, I experimentally verified that gender has a significant effect 
on the imitation of assibilated rhotics. When collapsing all tasks, males produced more 
assibilated rhotics (53.98%) than females (46.02%); that is, for every 17 assibilated 
rhotics produced by females, males produced 20. These results were expected following 
De los Heros (2001) and Gómez’s (2003) results. However, when splitting by task, two 
diverging patterns of assibilated rhotic production for males and females emerged. 
Whereas in the picture-naming and reading tasks (Andalusian Spanish) females produced 
a slightly higher rate of assibilated rhotics than males (5.33% vs 3.44%, and 6.22% vs 
4.06%, respectively), in imitation tasks the trend seems to be opposite, with males 
producing a slightly higher rate of assibilated rhotics than females (24.10% for females 
vs. 26.25% for males in the real words, and 11.67% vs. 20.83% in the nonce words). 
Although not directly comparable, there is a similarity between these results and the 
results obtained in Rafat (2015). The males’ auditory imitation productions pair more 
closely with those observed in the auditory-orthographic condition in Rafat (2015), and 
the females’ auditory imitation patterns with those reported in the auditory-only condition 
in the same study. Also, the finding that males produced assibilated rhotics at a 
significantly higher rate than females in the imitation task is consistent with the findings 
of some of the previous sociolinguistic studies on the production of assibilated rhotics by 
researchers such as Caravedo (1990), de los Heros (1997) and Gómez (2003), but 
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inconsistent with some of the others, Rissel (1989), Argüello (1980, 1984, 1987), Coronel 
(1995), Balbino (1996), Matus-Mendoza (2004) and Alvord et al. (2005). The conclusion 
that females tend to favour a standard variant or a more prestigious use of pronunciation 
has been supported by authors such as “Labov (1990), Michnowicz (2007), Hernández-
Campoy (2008), Hernández-Campoy and Villena Ponsoda (2009) and Villena Ponsoda 
(2008)” (Ruiz-Peña, 2013, p. 35). That is, females tend to reject innovative patterns, 
using more stable forms of language than males do. Given the low rate of assibilated 
rhotics in Andalusian Spanish, in comparaison with the rates obtained for the category of 
other rhotics, it is not likely that assibilated rhotics are perceived as "prestigious" in this 
variety. However, if I only consider the productions of assibilated rhotic by gender, 
females produced a higher rate of [ř] in two of the three tasks (5.33% in the picture 
naming and 6.22% and 6.22% in the auditory imitation of real and nonce word tasks 
respectively) than males (26.25% and 20.83% in the reading real and nonce word tasks 
respectively). The effect of gender will need to be futher explored in future studies. 
The findings in this thesis make new contributions to our understanding of the 
mechanisms that underlie auditory imitation of an unfamiliar dialect, which could be an 
indication of those underlying acquisition at the very early stages. First, there is evidence 
of a very robust similarity in the production patterns between the auditory imitation of 
and L2 speech production of assibilated rhotics, suggesting that equivalence classification 
can operate similarly in both cases. Second, just like exposure to orthographic input can 
modulate equivalence classification in L2 speakers (e.g., Pierce, 2014; Bassetti and 
Atkinson, 2015; Bassetti, Escudero and Hayes-Harb, 2015; Rafat, 2011, 2015, 2016), 
knowledge of words can affect this mechanism in auditory imitation of an unfamiliar 
dialect. Moreover, the findings indicate that phonological processes in D1 may also 
constrain auditory imitation. However, future experiments need to further examine this 
hypothesis  Furthermore, this thesis highlights the role of gender in imitation production 
by showing that men and women had different patterns of auditory imitation of an 
unfamiliar dialect (Gómez, Tennant and Rafat, 2020; Mazzaro and González, 2020). 
This thesis also makes another important contribution by adding to our knowledge of 
rhotic variation. First, this study characterizes Andalusian Spanish rhotics in both an 
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orthographic and non-orthographic conditions. Second, it adds to our understanding of 
the nature of (assibilated) rhotics. The auditory imitation findings further prove that 
assibilated rhotics have both a rhotic and sibilant quality as they were mapped onto both 
of these sounds by the participants. 
6.2 Conclusion 
This study set out to examine ifthe same underlying processes are involved in both L2 
speech learning and the auditory imitation of an unfamiliar dialect. I explored this 
question by examining the imitation of Ecuadorian assibilated rhotics by Andalusian 
speakers. The results showed that the findings echoed those previously reported for the 
production of assibilated rhotic production of Mexican Spanish by naive English-
speaking learners in Rafat (2015). Therefore, I have concluded that some of the 
mechanism of equivalence classification may operate in the same way in the auditory 
imitation of an unfamiliar dialect. 
Although one of the strengths of this study is that it is a very controlled one and sheds 
light on equivalence classification at the very beginning of D2 acquisition, it is not based 
on spontaneous speech. It is possible that in spontaneous speech (e.g., conversational 
setting), participants may produce higher or lower rates of assibilated rhotics. Future 
studies should examine the effects of age and gender together and include more 
naturalistic conditions by looking at a conversation and analyzing the production data of 
Andalusian speakers exposed to a variety of Spanish characterized by assibilated rhotics. 
According to MacLeod (2015), the language distance between two speakers is defined 
qualitatively based on perceptual cues. In this thesis, I have explored the data using 
feature errors constructed as distance measurements. It would be interesting to see 
whether others have tried to operationalize the language distance quantitatively and, if so, 
whether my own approach is relevant, appropriate, and extensible to other studies. This, 
possibility, however, inspires the question of how best to account for the extralinguistic 
factors when quantifying the notion of a language distance, which I presume might 
deserve its own study. Future studies could also analyze data including words with /dr/ 
and /tr/. In addition, future research could investigate a number of factors in D1 
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perception , and the perception of unfamiliar and D2 dialects. Some of these factors 
include “prestige” (Ruiz-Peña et al. 2015, p. 298), “solidarity” (Ruiz-Peña et al. 2015, p. 
298), “social attractiveness” (Ruiz-Peña et al. 2015, p. 298), and linguistic validity 
(Rindal 2010; Ruiz-Peña et al. 2015, p. 298; Ruiz-Peña et al. 2018, p. 307), as well as the 
“degree of contact with other dialects” (Ruiz-Peña et al. 2015, p. 298), and “place of 
residence” (Ruiz-Peña et al. 2015, p. 298). In a study on liquid neutralization by Sevillian 
Andalusian speakers, Ruiz-Peña (2013) reported that Andalusian Spanish speakers were 
aware of what was a “prestigious form” and associated neutralization with the lower-
middle or lower classes but people of all social strata to a greater or lesser extent 
neutralized their liquids without being aware of it. This thesis did not investigate the 
effect of social context, and the participants did not mention previous knowledge or 
exposure to Ecuadorian Spanish. However, because of the issue of Andalusian identity, it 
is plausible that the participants to reluctantly imitated another variety of Spanish or 
associated assibilated rhotics with “less prestige”. Future studies should “compare 
assibilated rhotic production by Andalusian speakers with [that] of [speakers] of [other] 
Spanish [varieties], who may [identify] differently with their D1, where D1 may not be” 
(Ruiz-Peña, 2015, p. 298; in line with Ruiz-Peña, 2018, p. 305) a very powerful 
determiner in defining identity. “Another factor that may contribute to the low [accuracy 
in] production of these assibilated rhotics” (as suggested in Ruiz-Peña, 2015, p. 298; 
2018, p. 305) [and that it mertis further investigation, is the apparent] degree of prestige 
that Ecuadorian Spanish seems to enjoy in countries, where Spanish is spoken. 
Furthermore, because this study is based on production data, the proposals regarding 
equivalence classification in auditory imitation will need to be further validated with a 
perception study. Finally, this study has focused on production and equivalence 
classification patterns in the imitation of naive learners. Future studies should also 
consider a comparison of beginner, intermediate, and advanced D2 and L2 learners. 
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Note: Mr. Diego Sevilla withdrew from the pilot study that would later become my 
thesis. The ethics board approved the study with his name on it but he never participated 
actively on the research. 
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Appendix C: Participants wanted 
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Appendix D: Picture-naming task 
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Appendix E: Imitation of real words task 
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Appendix F: Imitation of nonce words task 
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Appendix G: Reading of real words task 
 
Instrucciones:  
En esta tarea usted tendrá que leer una lista de 146 palabras reales. Las palabras 
han sido tomadas de la RAE (Real Academia Española). Se requiere que se repita 
el ejercicio 2 veces.  
 
Instructions:  
In this task, you will read a list of 146 real words. The words come from the RAE 
(Spanish Royal Academy). You are required to do the task twice. 
 
  
161 
 
 
Appendix H: Reading of nonce words task 
 
Instrucciones:  
En esta tarea usted tendrá que leer una lista de 146 palabras inventadas. 
Se requiere que se repita el ejercicio 2 veces.  
 
Instructions: 
In this task, you will read a list of 146 nonce words. You are required to 
do the task twice. 
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Appendix I: Background questionnaire 
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Appendix J: Rhotic sounds for all tasks by age 
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